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New “hot rubber” 
Iceguards 

eliminate icing hazards 

G oodyear Electro -Thermal Iceguards, new product of ten 
years’ research, will bring new safety to flying by 
eliminating wing icing. 

Lacking the complexities of old methods, and far more 
dependable, this new “heated rubber” fits like a glove and 
is easily adapted to various wings, props and other airfoil 
sections. It can also be applied to antenna masts, ducts 
and varied parts requiring ice protection. Another great 
Goodyear Aviation Product that will be first choice for 
safer aviation the world over. 


Goodyear, Aviation Products Division 
Akron 16, Ohio or Los Angeles 54, California 


We think you'll like “ THE GREATEST STORY EVER TOLD"— Every Sunday— ABC Network 


Up there with the big names 


SKYDROL 

onf lammable-type hydraulic fluid 










THE GARRETT CORPORATION 







ARMSTRONG 


SIDDELEY 


GAS TURBINE DEVELOPMENT 


■ 

r: 


already 



NEWS DIGEST 


DOMESTIC 

Personal Aircraft Council announces 
shipment of 246 personal and executive 
aircraft in January. Shipments of the 
one- to 10-place planes by the 10 com- 
panies reporting had a total value of 
$1,957,000. and included 153 of four 
or more places, 91 two-place and two 
single-place aircraft. December ship- 
ments by the same number of com- 
panies were 294 valued at $2,130,000. 

New Chief of the Navy BuAer after 
May 1 will be Rear Admiral Thomas S. 
Combs, 52, who has been ordered to 
Washington to succeed the present 
head of the Bureau, Rear Adm. Alfred 
M. Pride who is going on sea duty. 
Combs is chief of staff and aide to 
Adm. William M. Fcchteler, com- 
mander in chief of the Atlantic Fleet. 
He was deputy and assistant chief in 
BuAer from 1946 to 1949. 

Slick Airways has ordered three more 
DC-6As. This brings to six the total 
on order by the San Antonio cargo car- 
rier. Another new Douglas order is for 
five DC-6Bs from Scandinavian airlines. 

Mid-Continent Airlines’ Convair- 
Liner crashed on takeoff from Tulsa 
Municipal Airport Feb. 27, but all 
aboard escaped serious injury despite 
the resulting fire that gutted the craft. 
Early reports indicated that the crackup 
was due to an engine failure. 

Supersonic guided missiles produc- 
tion plant has been activated by Con- 
vair as a separate new division under 
contract to Navy's BuOrd. Initial out- 
put will be a highly classified anti-air- 
craft missile, possibly a shipboard- 
launched type. Plant occupies about 
200,000 sq. ft. of floor space and will 
employ approximately 1 500 in the next 
few months. 

Pan American announced two agree- 
ments with other airlines. Under one. 
Eastern will operate New York-Miami 
PAA planes previously ferried empty 
between its bases at those two points. 
PAA crews will fly the planes under 
Eastern’s name and control as extra 
EAL sections. Through the other, sub- 
ject to CAB approval. Chicago & South- 
ern and PAA will interchange equip- 
ment between Chicago, St. Louis, 
Houston and Mexico City, with PAA 
operating C&S Connies from Houston 
to Mexico City and PAA plans flying 
into Chicago with C&S crews. 

Plans to resume the National Air 
Races elsewhere than Cleveland in 1951 


will have a green light from Air Force 
and Naval Aviation for service partici- 
pation unless war threat increases. Air 
Races general manager Ben Franklin 
has approached the Defense Depart- 
ment for revival of the event. 


FINANCIAL 

Douglas Aircraft Co. net sales for 
fiscal 1950 ending Nov. 30 were $129,- 
893,000, with net profit being $7,124,- 
000, equal to $12.06 per share on the 
600,000 shares outstanding. Dividends 
fiscal in 1950 amounted to $6.25 per 
share, the thirteenth successive year in 
which the company has paid an average 
of $5 or more per share. Backlog as of 
Nov. 30 rose to $656,362,000 from 
$275,499,000 the previous year. Presi- 
dent Donald Douglas noted that the 
net worth of the firm climbed from 
$73,230,000 to $78,695,000 in the same 
period. 

Continental Motors Corp. business 
improvement for the fiscal year ended 
last Oct. 31 showed consolidated net 
sales of $96,404,468, a 31 percent in- 
crease over 1949. Net earnings were 
$3,611,245, or $1.09 per common 
share, the highest in five years. Fiscal 
1949 total was $1,801,205, or 55 cents 
per share. 

Pacific Airmotive Corp. net income 
was $543,633, or 83 cents per share, for 
the year ended Nov. 30, 1950. The 
same period in 1949 showed a loss of 
$24,962. Cross sales of $13,702,547 
were up 41 percent over 1949 and 
largest in company’s 22 years. 


INTERNATIONAL 

In southwestern Sweden, completely 
underground operation of the Svenska 
Flygmotor Co., subsidiary of the SAAB 
Aircraft Co., is in prospect. Workmen 
are blasting an air pressure chamber 
out of rock 240 ft. below the surface 
and work has started on a subterranean 
workshop where Flygmotor will do the 
entire manufacture of jet engines de- 
signed in Sweden for the SAAB jet 
fighter, to replace the current J-29. 

A jet aircraft factory for South Africa 
is the subject of preliminary negotia- 
tions reported by the Cape Town press. 
The “Star” said representatives of over- 
seas manufacturers had approached the 
Defense Resources Board and that 
establishment of such a factory would 
be welcomed by the Government for 
defense and industrial reasons. 


OMNI is for 
EVERYBODY! 



...and ARC S 

VHF EQUIPMENT 

brings it to YOU! 

Whether you fly private, executive, 
or transport aircraft, you can enjoy 
the safety of OMNI with ARC’s com- 
pact type 15C VHF Navigation 
Equipment. OMNI takes the work 


what your direction from the station. 
Just tune in OMNI and keep the 
needle of your ARC indicator on 
zero. No worry about drift— no static 
interference. 

You get dependable navigation 
when you need it most! In addition 
to OMNI navigation the 15C pro- 
vides for use of the visual-aural 
ranges and both the amplitude and 
• phase runway localizers. And with 
an ARC type 17 VHF 2-way Com- 
.munications System added, you get 
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T-28, the newest, most modern and most 
— trainer, is designed to help train Air 

Force pilots for ultra-high speed jet aircraft. On this 
plane— and in practically all of today's large commer- 
cial and military aircraft— pilots enjoy greater safety 
and comfort because of improved safely glasses and 
glazing techniques developed by Pittsburgh. They 
provide quicker, more accurate all-around vision for 
take-offs, maneuvers and landings, better protection 
from (light hazards. 

Aircraft engineers have found, in Pittsburgh prod- 
ucts, successful solutions to the many new glazing 
problems encountered in designing advanced models. 
To meet their needs, special-purpose aircraft-type 
Safety Glasses, transparent plastics, photographic 
glasses, precision reground and repolished glass for 
gun sight reflectors, bullet-and-bird-resisting and 
double-glazed Safety Glass, all have been developed 
by Pittsburgh. 

Our product development program keeps us abreast 
of the civil and military needs of the aviation industry. 
Our unequalled glass making experience, our un- 
excelled research and production facilities are at the 
disposal of all aircraft manufacturers, large and small. 
When you are concerned with problems that concern 
airplane glass and glazing, bring them to Pittsburgh 
for successful solution. Pittsburgh Plate Glass Com- 
pany, 2087-1 Grant Building, Pittsburgh 19, Pa. 


On North American’s New T-28 

SafetifGlass 

... BY PITTSBURGH 


CHEMICALS 


COMPANY 


WHO'S WHERE 


Iu the Front Office 

H. V. Lindbergh lias been appointed a 
vice-president of Kaiser-Frazer and will rep- 
resent the firm at Fairchild E&A on the 
C-119 production program. Lindbergh 
joined K-F in 1933, coming from Heath 
Aircraft where he was in factory sales and 
engineering. He lias served in design, sales 
and management capacities in the various 
Kaiser companies. 

Charles S. Jackson has been named a 
vice-president of Boots Aircraft Nut Corp., 
Conn. He has been a director of the firm 
for the past five years. 

Edwin C. Walton has been named vice 
president-general manager at Kaman Air- 
craft. He was previously acting general 
manager. Walton’s connections in aviation 
go back to 1928 when he was with Curtiss- 
Wright and during World War II he served 
in the aircraft division of the War Produc- 
tion Board, Prior to joining Kaman he was 
again with CAV as European sales manager. 

A. G. Postlcthwait has been named vice 
president of Lord Mfg. Co., Pa., filling a 
vacancy open since 1946 when Thomas 
Lord was elected to the presidency. Postlc- 
thwait has been associated with the firm 
for 20 yr„ is president of the Erie National 
Bank & Trust Co. 

W. G. McDowell has been made presi- 
dent of Oakland Aircraft Engine Service 
and Thomas F. Lewis was named vice presi- 
dent. McDowell was chief aviation engineer 
for Union Oil Co. of California during 
World War II; Lewis began in aviation in 
1930 with Western Air Lines. He was sales 
manager of Pacific Airmotive Corp.’s Bur- 
bank division prior to his present connec- 


Changes 

Herman Docge has been appointed direc- 
tor of the Republic Aviation-General Motors 
assistance program which will expedite F-84 
production by both firms. Doege was for- 
merly factory superintendent at Republic. 
Other changes made by the Long Island 
plane maker include; Richard Smith, co- 
ordinator of engineering; C. J. Kucyn. co- 
ordinator production control; Irving Lewis, 
coordinator of inspection; Phil Dorrler, 
coordinator of tooling. 

Carlyle H. Jones has been "named man- 
ager of public information for Sperry Gyro- 
scope . . , . J. Copeland Gray has joined 
Bell Aircraft as special assistant in charge 
of manpower problems .... Boyd Dahle 
has been made chief design engineer of 
Pacific Airmotive’s Manufacturing division, 
R. M. Francis has been appointed chief 
project engineer, L. W. Rcitlimaicr is now 
chief research engineer, and B. C. Gay has 
been made project engineer. 


INDUSTRY OBSERVER 


► F,glin AFB evaluation teams are testing Grumman SA-16, Fairchild 
C-119, Chase XC-123 and Douglas Super DC-3 aircraft to meet a 
Strategic Air Command requirement for long-range rescue missions. 
Requirement is for a plane with a 5000-mi. range, ability to get in 
over a 50-ft. obstacle, and land on a marginal strip, halting within 1000 
ft. Plane, with a 20-passenger capacity, must be able to get off the 
strip, clearing a 50-ft. obstacle, using Rato, within 700 ft. 

► First batch of Republic F-S4E Thunderjets has been received by 
French Air Force under terms of Mutual Defense Assistance Program 
of the North Atlantic Treaty. French sources in Washington state 
that their country will have six squadrons of F-84 fighters in operation 
by the end of calendar year 1951. 

► Premature publicity release of new Chance-Vought F7U-3 Cutlass 
contract by the company has caused some red faces at Navy Depart- 
ment. Funds for the plane are programmed out of the 3rd Supplemental 
budget yet to be presented to Congress. 

► Industry circles are buzzing about the sudden way Air Force posted 
requirements for the 2 5,000-lb.-payload medium transport (see Trans- 
port Section). USAF, after chatting around aimlessly for more than 
a year, last month put out bids demanding that detailed engineering 
studies of the proposed plane be back in Air Force hands by Mar. 16, 
for evaluation. Some industry sources think Air Force has already 
made up its mind as to the “winner.” 

► Four of USAFE’s 86th Fighter Wing F-84 Thunderjets are being 
shown in a series of demonstrations to the Belgian air staff at Melsbroek 
Airport in Belgium. The country is scheduled to get a sizeable quantity 
of F-84 fighters under terms of MDAP. Meanwhile Belgian pilots are 
undergoing jet flight training at USAF bases in the United States. 

► American Helicopter Co.’s lease of part of Falcon Field, near Mesa, 
Ariz., (Aviation Week Feb. 26, p. 206), is for the purpose of con- 
tinuing research and development work on the pulsejet X-45 which 
has been underway for the last three years. Company will base 100 
workers at the field. 

► Timing on first flights of the Boeing XB-52 eight-jet bomber, groomed 
as a successor to the B-36, depends largely on the speed at which 
development is pushed on tbe Pratt & Whitney J-57 axial-flow turbojet 
engine, which will power the XB-52. While the J-57 has already 
shown much promise in its test stand runs, the first one has yet to fly. 
It is due to get up soon suspended from the bomb bay of a B-50. 

► Air Force has scheduled deliver)’ of service test production quantity 
production of Chase C-122C light transports now nearing completion 
at the company’s Trenton, N. J., plant to Sewart AFB, Smyrna. Tenn. 
Planes will be used to equip the first assault troop carrier squadron at 
that base. Squadron is scheduled to study the aerial tactics for pro- 
grammed assault plane troop carrier groups. 

► Boeing B-47 and Martin XB-51 airplanes are now using anti-skid 
devices on their bicycle-type landing gears, and Wriglit-Patteison AFB 
officials say the devices will be used on tricycle-gear planes. One of 
the devices, the Dccelostat manufactured by Wcstingliouse, is based on 
the relative speed of the wheel to an energv wheel. The other, the 
Hvtrol developed by Boeing, uses a flywheel skid detector and a solenoid 
valve. But in both cases a valve is used to shut off pressure on the 
brake dram at the point where a skid begins, no matter how much 
pressure is applied on the brake pedal. The Boeing device is now 
being manufactured by Hydro-Aire, Inc., Los Angeles, under the name 
of Hvdro-Aire. Reduced tire wear and reduced landing roll, regardless 
of pilot efficiency, are results of both systems. 
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Washington Roundup 


"Emergency" Program: When? 

Timetable for the “national emergency” build-up of 
defense has been slowed down— again. The plan now is 
that the budget request (a third supplemental of the 
rest of this year and 1952 fiscal year funds in "one 
package”) to implement it will reach Congress "the 
beginning of April." That’s the word the President has 
given to House Appropriations Committee Chairman 
Clarence Cannon. Original plan was to have the "pack- 
age" arrive promptly after Congress convened. 

Meanwhile, the country is still limping along on the 
modest defense build-up program, drawn up before the 
Russian-supported Chinese Communist onslaughts in 
Korea provoked the declaration on an emergency. 

Cannon commented: “But the laboratory work is 
progressing— in Korea and here The services are ex- 
perimenting. studying, evaluating, to assure wise deci- 
sions when they move into mass procurement. Thcv 
don't want to buy a lot of wrong equipment. Then, 
the industrial base is being expanded” 

But generals and admirals below the top command 
are getting restless. They’re responsible for fulfilling mis- 
sions. They’re not getting the wherewithal to do it. 
The funds they need for equipment and personnel are 
tied up in top policy-level talk. 

Air Defense Command’s Whitehead confided to sen- 
ators: "Several months ago, T thought we were going to 
come along pretty fast. . . . But it seems to have slowed 
down. I certainly would like to have the means of 
carrying out my mission— with the least delay.” 

250-Group USAF? 

What might have been the great debate over U. S. 
ground troops for Europe has fizzled for want of a real 
argument. USAF declined to supply it. 

Two week’s limelighted hearings before Senate Foreign 
Relations Committee developed that all the militarv 
services, really, were in basic agreement: 

• Holding action. Build-up of a defensive land army 
in Europe strong enough for a holding action while 
strategic air blasts the industrial heart out of Russia 
is virtually a military "must.” This would mean about 
60 divisions and 60 supporting tactical air groups. There 
are now less than 20 divisions in Western Europe, in- 
cluding two U. S. divisions. If a U. S. contribution of 
four more divisions, plus tactical air support of probably 
four or five groups, spurs the European democracies to 
arm. the services consider it well worth while. 

“It would be fatal to lose Western Europe,” USAF’s 
former Chief of Staff. Gen. Carl Spaatz. declared. Air 
Force generals who appeared, from Chief of Staff Gen. 
Hoyt Vandenberg down the line, agreed. Even Maj. 
Alexander de Seversky, strong advocate of interconti- 
nental bombing, put the British Isles down as essential 
as a base for an air war against Russia. 

• But no land war. There’s no thought of an offensive 
land operation against Russia. That would take a mini- 
mum of >00 divisions supported by >00 tactical air 
groups, Secretary’ of Defense Gen. George Marshall esti- 
mated. There were only 91 divisions in Europe at the 
peak of World War II. The nearest military thinking 
conies to such strategy arc the hints of Army’s Chief of 
Staff Gen. Lawton Collins that atomic-headed guided 


missiles and atomic artillery shells might make it feas- 
ible for a comparatively small Western ground force 
to win out over some 250 Russian divisions. 

The debate will continue on the political level— is it 
the President’s or Congress’ prerogative to give the 
green light on the four divisions for Europe? But, 
factually, it’s settled. 

Net result is a key victory for USAF. The cautious 
testimony of USAF generals that the 95 groups, now 
planned by the end of 1952, isn’t enough, mobilized 
congressional support for more airpower-and faster. 
USAF slid neatly into a position where it’s going to be 
pushed by Congress into a bigger build-up. 

“As a minimum, the Air Force should have as many 
groups as it had during World War II,” retired Gen. 
Spaatz protested less cautiously. That would be 250. 
Congress probably won’t push the goal that high. But 
senators are already demanding that Defense Depart- 
ment let the Air Force tell them what air power the 
U. S. “reallv" ought to have so they can fight for it. 
Gen. Vandenberg isn’t telling the senators— yet. He 
won’t-until and if Secretary Marshall succumbs to the 
demands and okays it. 

USAF Generals Say 

In testimony before the Senate Foreign Relations 
Committee, USAF leaders reported: 

• Gen. Hoyt Vandenberg. On ex-President Hoover’s 
proposal for an all-out build-up of Navy and Air Force: 
"I am very much in agreement with that portion re- 
garding an increase in the Air Force.” 

• Lt. Gen. Ennis Whitehead, Air Defense commander. 
“Our air defense is not now adequate. . . . The airplanes 
are not coming as fast as I thought they would— and I 
can’t go into their capabilities in public.’ . . , The pro- 
grammed build-up will give a ‘minimum’ air defense. 
. . . First prioritv should go to a long-range striking force 
for a decisive offensive.” 

• Lt. Gen. Harold L. George, (now vice president of 
Hughes Aircraft Co.) protesting Whitehead's aim for 
only a 'minimum ’ defense and Vandenberg’s position 
that fool-proof defense is impossible, making offense the 
best defense: “The science and the capabilities of the 
American people can create an air defense that can 
punish the very devil out of Russia if she attempts to 
attack. We must have it— and be prepared to sustain it 
over a cold war of 20 or 50 years.” 


Navy, Army Say 

• Adm. Forrest Shennan. “It’s a fact of life that a war 
to prevent the over-running of Europe will have to be 
fought on the land. And we can’t afford to have a hostile 
power move that much closer. It would give (Russia) 
outlets to the Atlantic for such attacks on naval sea 
and air power.” 

• Gen. Lawton Collins, on Sen. Kenneth Wherry’s in- 
formation “from a top militarv source" that studies 
show that at least 75 percent of the destruction on the 
enemy installations, tanks and other equipment in Korea 
was accomplished by USAF and Naval air: “Absolutely 
not. The best estimate is that 50 percent was by ground 
forces, 50 percent by air forces.” 
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SUBCONTRACTORS tell what they can do; contractors show what they need. 


New Way to Get Defense Orders 

Prospective subcontractors get chance at area exhibits 
sponsored by AMC to inspect items they might make. 


A new way of solving a production 
problem looming in the expanding avi- 
ation industry has been given a localized 
trial run in Slew York by the Air Mate- 
riel Command, with results indicating 
it may soon be standing practice else- 
where in the country. 

The problem: lining up prospective 
subcontractors and suppliers quickly for 
prime manufacturers whose backlogs 
now have soared above S4 billion. 

The method: an exhibit by prime con- 
tractors of the things they want made 
elsewhere and open house for all man- 
ufacturers in the locality to come in 
and talk business. 

► Small Beginning—' The first show of 
this kind was winding up in New York 
last week at the offices of USAF’s New 
York Field Procurement Office (now to 
become the AF Eastern Procurement 
District.) Originally, the show was 
scheduled for four days; it drew nearly 
4000 firms seeking subcontracts, and 
was held over for another week as a 
result. 

Representatives of AMC’s districts in 
Boston. Chicago and Fort Worth 
studied the New York operation and it 
is expected those offices and the others 
at Detroit. Dayton and Los Angeles 
shortly will lay plans for their own 
shows. 

► Overall Benefits— AMC’s interest in an 
idea that started out as purely a local- 
ized affair underlines a problem that is 


expected to become acute in the near 
future. In the last days of December 
and early in January, USAF obligated 
nearly all of the procurement funds so 
far made available. 

This means that until a new appro- 
priation is approved, AMC will have few 
contracts for the hordes of small busi- 
nessmen that daily flock to Wright 
Field at Dayton. It also means that 
those same businessmen, squeezed by 
material and manpower shortages have 
a real survival problem without govern- 
ment orders. On the other hand, the 
prime contractors see no possibility of 
fulfilling their commitments without an 
army of subcontractors. 

Both sides of that situation have 
spurred AMC to put greater drive be- 
hind a long-standing program of help- 
ing prime manufacturers find subcon- 
contractors. 

► Wright Idea— Idea for the exhibit 
originated with Brig. Gen. Arthur 
Thomas, Chief of the New York pro- 
curement office, following a highly suc- 
cessful "private” deal put on with Air 
Force sponsorship by Wright Aeronau- 
tical about three weeks previously. 
Wright, which is getting set on a big 
Sapphire jet engine production program, 
was anxious to build up its subcontract- 
ing network. It arranged a display of 
sample parts in the New York office. 

Possible subcontractors were invited 
by AF and Wright; local business pro- 


motion organizations were contacted by 
both. In the first three days 1200 small 
business people came in to see what they 
could handle. So Gen. Thomas or- 
dered that the Office get a reading on 
the other prime contractors in its juris- 
diction. 

AF personnel went to work alerting 
contractors, official state planning and 
development bodies, and chambers of 
commerce in eight Eastern states. Tire 
show, which began Feb. 19. was origi- 
nally slated to exhibit the products of 
27 big firms which had over 300 con- 
tracts totaling more than $250 million. 

The response proved overwhelming- 
800 small firms registered the first day. 
over 1000 during a day on which tlie 
weather was very bad. and at the week’s 
end nearly 4000 small companies had 
sent representatives. 

► Everybody Happy— The brief-cased, 
card-bearing businessmen poured onto 
the twelfth floor AMC offices at 67 
Broad Street, and moved along the 
exhibit tables, fingering copter rotor 
gears, electronic bridges, big and small 
engine stampings; pouring over blue- 
prints; throwing questions about toler- 
ances and production runs at the 
astonished, hard-pressed, but happy rep- 
resentatives of the prime contractors 
ready with answers. 

In turn, the contractors collected 
thick folios of questionnaires giving data 
on the production capabilities of the 
small firms, to be evaluated for letting 
of subcontracts. 

Contractors’ representatives were 
unanimous in their enthusiasm over the 
presentation. Bendix radio people told 
of the difficulty they had had previously 
in interesting firms in subcontracting a 
difficult radar part. In the first week of 
the show they had a list Of 40 likely 
and eager prospects. 

Philco had a harness operation in- 
volving delicate weaving of fine wire 
that it had been trying fruitlessly to 
farm out. Into the exhibit walked a 
representative of a fishing gear firm em- 
ploying 200-300 women, well-versed 
and nimble-fingered through expeiiencc 
in weaving fine cord into fishline. The 
problem was discussed and Philco found 
a firm ready to tackle the job. 

Stories like those were common all 
over the floor. 

The system also operated well for 
would-be subcontractors who were able 
to make contact with larger firms in- 
terested in their special services. 

As a result, Gen. Thomas ordered 
that the display run another week, and 
seven more prime contractors joined the 
original 27 exhibitors. 
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night for engine inspection, the Can- 
berra flew from Gander to Andrews 
AFB, a distance of 1155 mi., in 2 hr. 
55 min. 

► Made Three Passes— Although the 
Canberra is noted for its maneuvera- 
bility and areobatics, its arrival at An- 
drews was unspectacular. The ship 
made one pass nigh across the field to 
get its bearings; one low parallel with 
landing runway at approximately 450 
knots; and a final low level pass over 
observers in demonstration of the Can- 
berra’s slow flying capabilities. Speed 
during the slow pass was reported later 
by Pilot Squadron Leader A. E. Cal- 
lard, RAF, as 110 knots (126 mph). 

USAF Secretary Finletter has already 
indicated (Aviation Week Feb. 5) the 
plane is likely to be built in quantity 
in this country by Glenn L. Martin 
Co. for use as a night intruder on mis- 
sions similar to those now being per- 
formed by the Douglas B-26 in Korea 
and by the earlier Douglas A-20 in 
World War II, in Europe. Plane’s 
light wingloading, excellent maneuver- 
ability and high rate of climb make it 
especially adaptable for this work. 

It is expected that the American- 
built Canberras will be powered with 
two Curtiss-Wright-built Sapphire tur- 
bojets rated at 7200-lb. thrust dry 
each, replacing the Rolls Royce Avon 
engines presently fitted in the British- 
produced models, rated at more than 
6000-lb. thrust. 

The Canberra wingspan 63 ft. 11 
in. and length 65 ft. 6 in.— has a new 
modification, increasing its tail fin area, 
and a new fairing behind the cockpit. 

► Modifications Expected— It is under- 
stood that if the plane is built in this 
country, the original Canberra design 
will be considerably modified for its. 
new night intruder mission, to carry 
a heavy load of rockets, armament and 
radar, in place of the bomb load now- 
provided for. Final decision to build 
the plane in this country has not yet 
been made. It probably depends on 
tests by USAF pilots undertaken in 
this country. 

However, Air Force has evidenced 
considerable interest in the plane and 
Undersecretary John A. McCone stated 
that if the Canberra was produced in 
the United States, it would be manu- 
factured by the Glenn L. Martin Co., 
Baltimore. 

It is expected that twin production 
lines for the British-designed Canberra 
and Martin’s own XB-51 will be under- 
taken by the Martin plant. The XB-51 
is now completing final test flight be- 
fore being delivered to USAF. Two 
have been built so far. 

At the Canberra press demonstra- 
tion at Andrews AFB, last week, the 
Martin XB-51, almost unnoticed by 
the crowd, circled above the field. It 
did not land. 


AF Studies Canberra First Hand 

Britain’s prize jet bomber sets unofficial record in its 
trans-Atlantic flight on way to Wright Field evaluation. 

English Electric's twin jet-engined AFB, O. for evaluation test runs. 

Canberra bomber made its debut The sleek all-weather fighter-bomber 

before the U. S. press and high ranking designed for tactical support operation 
USAF brass at Andrews AFB, Md., flew from Aldergrove, Ireland, to 
last week, prior to completing the final Gander, Newfoundland, a distance of 
leg of its journey for delivery to USAF’s 2100 mi. in 4 hr. 40 min. setting a new 
flight test section at Wright-Patterson unofficial record. After remaining over- 


CREW left to right, Fit. Lt. A. J. R. Robson, Sq. Leader A. E. Callard, Fit. Lt. E. A. J. 
Haskett, is greeted by Air Commodore Ferdinand Swain, British Embassy RAF staff, and 
Maj. Gen. M. R. Nelson, USAF, requirements director. 
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Who Will Build the Atom Plane? 

Design race may already be under way among West Coast 
airframe makers as new work begins on atom engine. 


It looks as if the builder of the first 
atom-powered airplane will be one of 
four West Coast manufacturers, with 
Consolidated Vultee likely to have the 
edge. 

It is expected that the airplane will be 
the world’s biggest aircraft when built, 
considerably larger than the experimen- 
tal eight-engine Hughes Hercules flying 
boat. 

The four most logical contenders to 
make the new atom-powered craft are: 

• Consolidated Vultee, which has pro- 
duced the B-36 bomber and the even 
larger XC-99 cargo plane; 

• Douglas, whose big plane building 
experience goes back to the old XB-19 
bomber, and the current C-124A cargo 
transport; 

• Lockheed which has turned out the 
biggest passenger transport in this coun- 
try, the Constitution; and 

• Boeing, which has produced more big 
military airplanes than any other manu- 
facturer, including the XB-15, B-17, 
B-29, B-50 and B-47, and has a new 
eight-jet giant bomber, the XB-52 now 
nearing completion. 

There has been no hint yet as to when 
metal-cutting will start on an actual 
atom-powered aircraft, but it is logical 
to assume that several of these com- 
panies already have some designers at 
work on the project. 

► Designs Only Tentative— Designs thus 
far, however, are only tentative until it 
is determined more definitely what form, 
size and weight the reactor powerplant 
and its shielding will take. 

Recent announcement that General 
Electric Corp. is starting, probably 
within a couple of months, on what 
amounts to a Phase II contract for de- 
velopment of a powerplant that can be 
used with atomic fuel, was the first 
tipoff that atomic-powered airplanes are 
now considered definitely on the way to 
reality within the next few years. 

GE issued the following statement: 

"Contractual negotiations are under- 
way between the U. S. Air Force and 
the General Electric Co. for develop- 
ment of a nuclear power plant for air- 
craft. Subject to successful completion 
of negotiations it is expected that this 
activity will be carried on by the (GE1 
aircraft gas turbine division at Lockiand, 
Ohio.” 

This followed announcement by the 
Air Force and the Atomic Energy Com- 
mission that after four years of research, 
the Phase I contract to Fairchild Engine 
and Airplane Co. to determine the feasi- 
bility of nuclear powered engines and 
aircraft had been completed. 


► GE Contract Indicative— That GE 
leceivcd a contract for the second phase 
of the program can be taken as evidence 
that the practicality of the project has 
now been established. 

Associated with Fairchild in its Phase 
I management contract at Oak Ridge, 
Tcnn., as subcontractors were GE and 
eight other aircraft engine companies: 
Allison division, General Motors, Con- 
tinental Motors, Lycoming Spencer di- 
vision, Avco Corp; Pratt and Whitney 
division, United Aircraft; Westinghouse, 
Northrop Aircraft, Wright Aeronautical 
and Frederic Flader Inc. Several indus- 
trial laboratories and research consult- 
ants also have participated. 

Main problem in constructing an air- 
plane to be powered by atomic fuel, is 
how to carry the weight involved in the 
shielding needed to protect both person- 
nel and instruments from the effects of 
radiation. It is estimated that a 100 hp. 
atomic powerplant would weigh about 
50 tons with necessary shielding in- 
cluded in the total. 

► Attractive Advantages-Advantages of 
almost limitless range plus virtually lim- 
itless power, to be achieved from the 
use of atomic fuel, however are so at- 
tractive as to overbalance the weight 
penalty of the shielding. 

It is estimated that one pound of 
U-235, the fissionable material used in 
atom bombs, would supply enough 
power to do the work of 6 million gal. 
of aircraft gasoline. 

Combined weight of the 10 engines 
and maximum fuel of a Convair B-36 
has been calculated at 75 tons, which 
could be subject to replacement by an 
atomic engine. 

Analysis of these estimates seems to 
indicate that an atomic powerplant 
which would supply sufficient power to 
equal the present B-36 powerplants’ 
horsepower (41,800) would require such 
shielding weight as to be beyond the 
capacity of a plane the size of the B-36 

It "follows that the first atom-pow- 
ered plane will be presumably much 
bigger. 

Besides the shielding problem, other 
problems which must be dealt with are: 
how to turn the atomic power on and 
off, and how to convert the heat into 
propulsive force. 

One suggestion has been the use of 
a turbine, with a metal such as lead or 
mercurv as the energy transmitting 
agent, rather than gas or steam. Such 
a turbine, geared to an aircraft pro- 
peller would provide a new ultra-power- 
ful turboprop engine. 


$10.24 Million Profit 
Reported by Convair 

Net profit of $10.24 million is re- 
ported bv Consolidated Vultee Aircraft 
Corp., for the fiscal year ending Nov. 
30, 1950, as compared to a net profit of 
$3.71 million for the preceding fiscal 
year, Floyd B. Odium, board chair- 
man, announced last week. 

Net sales amounted to $256 million 
for the fiscal year, with a backlog of un- 
finished work" as of Nov. 30 amounting 
to $21 5 million. Since Nov. 30 sub- 
stantial additional orders have been 
received further to augment the back- 
log. 'I 

Earnings for 1950 were $4.36 per 
share compared to $1.60 per share for 
fiscal year 1949. A dividend of 35 cents 
a share for the first quarter of 1951 
fiscal year was declared payable to stock- 
holders of record Feb. 16. 

Principal orders are for additional 
quantities of the intercontinental B-36 
bomber, and for the twin-engine T-29 
trainer developed from the commercial 
Convair-Liner. Other orders are for 
Navy R3Y flying boats powered with 
turboprops. These are large cargo planes 
developed from the XP5Y-1 experi- 
mental patrol flying boat, also turbo- 
prop powered which has been flying in 
tests since Apr. 18, 1950. Convair also 
reports contracts for missiles and missile 
components. 

► New Production Order— Sale of 1 5 
Convair-Liners by Airflects, Inc., Con- 
vair subsidiary, and a further demand 
for more Convair-Liners has led to the 
beginning of a new production order 
of 20 new and improved Convair-Liners, 
Odium said. (Aviation Week reported 
Feb. 19 that Convair, since the first of 
1951. has received orders for 61 Con- 
vair-Liner 340s. a larger 44-passengcr 
version including 30 from United Air- 
lines, 20 from Braniff Airways, eight 
from Continental Airlines, two from 
Arabian American Oil Co., and one 
from the Texas Co.) 

First flight, Dec. 29 of the turboprop 
powered Convair Turbolincr, purchased 
by General Motors Corp., was cited as 
another achievement in the commercial 
program. 

► B-36 Modernization— A major conver- 
sion project underway at San Diego is 
the modernization of early B-36 bomb- 
ers by addition of four jet engines in 
pods attached to the wings outboard 
of the six piston engines, and other 
modifications to up-date the older 
planes to status comparable with cur- 
rent production planes. 

Odium reported that Convair had 
paid off in full loans which amounted 
to $9 million as of Apr. 30, 1950, and 
is now operating on its own capital, 
with credit available up to $20 million, 
if necessary. 
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Our Expanding Industry . . . 


Allison division of General 
Motors received a large production 
contract for newly-developed J35- 
A23 turbojet engine which is rated 
in the 10,000-lb. thrust glass. Both 
Allison and GM’s Chevrolet di- 
vision will work on the order, de- 
scribed as one of the largest single 
orders ever placed with GM . . . 

Link Aviation Inc. has received 
a contract for F-89C flight simula- 
tors, boosting its backlog to ap- 
proximately $25 million. Link 
already has orders for simulators of 
the B-47B jet bomber and the F3D 
Navy jet fighter . . . 

Whirlpool Corp., St. Joseph, 
Mich., home laundry equipment 
manufacturer, has received a sub- 
contract from Kaiscr-Frazer Corp. 
for wing sections of the C-119C to 
be built by K-F at Willow Run . . . 

Boeing Airplane Co. is planning 
construction of a $5-mil!ion hangar 
across the street from its Seattle 
plant. Company has informally re- 
quested a 75-vear lease on the site 


from the county board of commis- 
sioners ... 

Bell Aircraft Corp. has taken 
possession of most of the former 
Globe Aircraft Corp. plant at Ft. 
Worth for assembly of jet engine 
nacelles of B-36 and B-47 bombers. 
This, plus 40,000 sq. ft. at another 
nearby site, will giye Bell approxi- 
mately 200,000 sq. ft. in the Ft. 
Worth area . . . 

Seeger Refrigerator Co., St. Paul, 
Minn., has been awarded a $4 mil- 
lion subcontract by North Ameri- 
can Aviation for production of 
external fuel tanks designed by 
NAA. Seeger-built tanks will be 
used on the A, D and E models of 
the F-86 Sabre , . . 

Luscombe Airplane Corp. has re- 
ceived new orders from Convair for 
"substantial quantities” of four 
major turret door assemblies for the 
B-36. Luscombe already is produc- 
ing 26 types of B-36 door assem- 
blies and is tooling to turn out B-36 
elevators. 


Dies Pooled 

AMC project cataloging 
extrusion shapes will 
speed plane production. 

A new standardization program for 
aircraft extrusion dies, announced by 
the Air Materiel Command's Supply 
Division will have an industry-wide 
effect, both on aircraft companies, and 
on aluminum and magnesium extru- 
sion producers. 

The program provides for all aircraft 
manufacturers who are Air Force con- 
tractors, to submit to the Supply Divi- 
sion at Wright-Patterson AFB, Dayton, 
complete lists of aircraft extrusion 
shapes which they consider active. The 
division will screen these lists to elim- 
inate any dies for which it is decided 
that no foreseeable need exists. 

► Dies in Pool— The participating air- 
craft manufacturers will relinquish all 
proprietary or exclusive rights to their 
extrusion dies and permit the dies to 
become available to all manufacturers 
taking part in the program and agen- 
cies requiring them. This will make 
it possible for any extrusion manufac- 
turer in the pool to use any die in the 
pool for production of an extrusion to 
meet a military requirement of any 
aircraft company in the pool. 

The extrusion producer will maintain 
and replace all dies broken or worn be- 
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yond repair as long as there is a fore- 
seeable future requirement. 

Upon completion of the screening 
process, the Supply Division will deter- 
mine interchangeability and cross- refer- 
ence of aircraft manufacturers’ part 
numbers and extrusion die numbers, 
and complete data. 

► Catalog Service— Then the Air Force 
Catalog and Coordination Section will 
publish a catalog for use by participants 
in the agreement, and by government 
agencies. 

This catalog, “Aircraft Extruded 
Shapes— Aluminum and Magnesium Al- 
loys." will be a revision of Air Force 
Technical Order No. 00-45S-2. The 
catalog will provide an engineering 
handbook for design and development 
work. It will give data relative to avail- 
ability and interchangeability of die 
shapes required for maintenance and 
supply, and a consolidated cross-refer- 
ence of sources for procurement or 
disposal of extruded shapes, to armed 
services personnel and the aircraft in- 

It also will include data regarding 
properties such as area list of dimen- 
sional factors, index of shapes, and 
various specification references. 

For example, an aircraft manufac- 
turer might need a two-inch standard 
angle-shape stock for use in an aircraft. 
He will consult the catalog, find an 
extrusion of the design he needs, its 
part number, its designer, the number 
of dies available, the die number, the 


identity of the extruder, and the ex- 
trader’s location. Thus the manufac- 
turer will determine the extrusion pro- 
ducers who are tooled to produce his 

Previously there was no central source 
of such data. Each aircraft manufac- 
turer was required to design his own dies 
for his particular needs, although 
duplicate dies, owned by other aircraft 
manufacturers, might have been already 
in existence. 

► Where to Buy It— The catalog will be 
available for purchase by industry from 
the Superintendent of Documents, 
Washington, D. C.; from the Com- 
manding General, Air Materiel Com- 
mand, Wright-Patterson AFB, Dayton; 
or from the Commander, U. S. Naval 
Air Development Center. Johnsville, 
Pa. about Nov. 1, 1951. 

Extruded Prop Blade 
In Production 

Fabrication know-how has pushed the 
extruded steel propeller blade from a 
comparatively brief experimental period 
to a rapidly expanding pilot production 

This blade extrusion process, first 
revealed by Aviation Week. Nov. 13, 
1950. evolved from a standing start 
about 15 months ago by the Propeller 
division of Curtiss-Wright Corp. at the 
Air F’orce Development Center, Adrian, 
Mich., under sponsorship of the Manu- 
facturing Methods branch of the Indus- 
trial Planning division and the Propel- 
ler Laboratory of the Engineering di- 
vision, Air Materiel Command. Aid of 
the metal working industry was also en- 
listed. 

Starting with a 4004b. steel billet, 
three simple extrusion steps give a rough 
blade in the form of a tapered wall, 
seamless, round tube with ears running 
from shank to tip which become solid 
leading and trailing edges of the hollow 
blade after the flattening process. 

(Production details and advantages 
of the process will appear in a forth- 
coming issue of Aviation Week.) 

S6-Million Projects 
For Hawaii, Johnston 

The U. S. Corps of Engineers has an- 
nounced it will spend more than S6 
million to improve air bases on Hawaii 
and on Johnston Island in the Pacific 
Ocean area. 

At Hickam Air Base, outside Hono- 
lulu. a 13,100-ft. strip will be built, 
capable of handling the largest land- 
based planes the U.S. has. jet or other- 
wise. The 21-mi.. lOO-ft.-wide strip 
will span both Hickam and adjoining 
Honolulu airport at a cost of $1.5 mil- 
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Army Buying 

Funds set aside for 
purchasing four Chase 
C-122C transports. 

First indication that Air Force and 
Army have agreed to case present weight 
limitations now prohibiting Army from 
buying heavy aircraft is the new sched- 
uling of Army funds to buy four Chase 
C-122C light transports. 

Under terms of a procurement agree- 
ment at the close of World War II 
clinched by the Armed Force Unifica- 
tion Act of 1947 Army was stopped 
from direct buying of fixed-wing aircraft 
weighing more than 2500 lb. and rotary 
winged aircraft weighing in excess of 
4000 lb. 

Further confirmation of the casement 
of weight restrictions is seen in the 
report that Army has programmed “a 
large number of Beech model 50 (Twin 
Bonanza)” for purchase from Ordnance 
funds out of the 3rd Supplemental 
scheduled to be forwarded to Congress 
shortly. 

Army in fiscal 1951 budgets to date 
has been authorized to spend approxi- 
mately $40 million for aircraft procure- 
ment. Estimates arc that those funds 
will be upped by $150 million more 
in the proposed ltd Supplemental bill 
and basic 1952 budgets. 

Pentagon sources say that if weight 
limitations are eased. Army funds for 
aircraft will probably be augmented still 
further. Army is particularly anxious to 
expand its helicopter development activ- 
ities as well as its procurement of service 
helicopters. 

Last year Army spent its plane pro- 
curement funds in a ratio of 4 to 1 for 
helicopters. Army pointed out that this 
was a dollar figure not a unit plane 
item. Out of every S5, said Army. S4 
went for purchase of helicopters and 
onlv SI bought fixed-wing aircraft. 

While Aimy will maintain its cur- 
rently planned development and pur- 
chase of rotary winged aircraft— in fact 
increase it— the ratio will change some- 
what in favor of fixed-wing equipment, 
at least for the time being. 

Here are the principal data for the 
first two planes which Army will buv: 

• Chase C-122C— powered bv two 1425 
hp. Wright 1820 engines, the C-122C 
has an empty wt. of 19.000 lb., and a 
max. wt. of 40,000 lb. range at maxi- 
mum weight at optimum cruising speed, 
sea level is 1000 mi. max. speed is 240 
mph.: cruising speed, 200 mph. 

Flight compartment in nose seats two 
and cargo hold is 31 ft. 8 in.: 7 ft. 8 in. 
wide and 6 ft. 6 in. high. Usable floor 
area 240 sq. ft. and cubic capacity of 
1 560 cu. ft. 

• Beech mod. 50— Known commercially 


here as the Twin Bonanza, model 
50 is powered by two Lycoming engines 
developing 240 hp. ea. With seating 
arrangements for six, the plane has an 
empty wt. of 3750 lb. and a max. wt. 
of 5500 lb. Wing span is 45 ft. 3i in.; 
and length is 31 ft. 6i in.; height is 11 
ft. 4 in.; 

Range at 10,000 ft. and 60 percent 
power is 1005 mi.; service ceiling is 
20,400 ft.; and cruising speed is 191 
mph. at 10,000 ft. and 65 percent of 

Army will use the plane as a multi- 
purpose transport for missions such as: 
air evacuation, liaison, cargo carrier, and 
executive transport. Designed to oper- 
ate in all types of weather, the plane 
can land over a 50 ft. obstacle in 1137 
ft. with full flaps and takeoff over a 50 
ft. obstacle in 1050 ft. 

Fairchild Builds New 
Guided Missile Plant 

New indication of the general step-up 
in U.S. guided missile procurement is 
that new facilities for the Guided Mis- 
sile div., Fairchild Engine and Airplane 
Corp. will be constructed on a 32 acre 
site at Wyondanch, L. I., N. Y. 

Construction of the first unit, a 1 55.- 
000 sq. ft., one-story plant, will begin 
this month, Fairchild has disclosed. It 
is scheduled to be in full operation by 
Sept. 1. Plant cost is estimated at 
SI, 750.000. 

Planned to fit the special require- 
ments of missiles and missile guidance 


Orders for four Convair-Liner 340 
transports, plus option for two addi- 
tional 340s were placed by Hawaiian 
Airlines last week, boosting Convair’s 
340 backlog to 65 orders since Jan. 1, 
plus the additional two on option. 

The 44-passenger planes will be the 
first pressurized and airconditioned 
planes to provide local service through 
the Hawaiian Islands. 

Deliveries are to start in 1952, La- 
motte T. Cohu, Convair president and 
general manager said. Planes will have 


system development, the new Fairchild 
plant will include a shielded laboratory 
designed to be completely free of elec- 
tronic interference. This and several 
other areas of the plant will lie air 
conditioned. Equipment to stimulate 
temperatures 6S° below zero and the 
pressure and humidity conditions en- 
countered at very high altitudes, will 
also be incorporated. 

The building is designed for expan- 
sion and the site is suitable for construc- 
tion of up to one million square feet of 
factory space. The plant, in addition 
to including extensive research and de- 
velopment equipment, will be tooled for 
initial production of the division's cur- 
rent missiles and a prototype quantity 
of new missiles. 

Ramspeck Leaving 
ATA for Government 

Air Transport Assn.’s executive vice 
president, Robert Ramspeck. plans to 
vacate that post to take over as chair- 
man of the Civil Service Commission. 

The President nominated him to the 
S16,000-a-year government position last 
week. £juick Senate confirmation 
seemed assured for the new appoint- 
ment of Ramspeck, who is a former 
Democratic representative from Georgia, 
who served as whip in the House. 

Adm. Emory S. Land had already an- 
nounced he planned to resign as ATA 
president at the end of 1951. Land 
said there were no immediate plans for 
choosing a successor to Ramspeck. 


1700 gal. fuel capacity making it un- 
necessary to install extra tanks for the 
long ferry flight to Honolulu. 

The 45,000 lb. gross weight 340 now 
has a 105 ft. S in. wingspan and will 
take off at full gross load at sea level 
from 4020 ft. runway. It will land at 
its maximum landing weight of 44,500 
lbs., on a 4250 ft. runway, at sea level. 
The improved landing and takeoff per- 
formances at higher gross weights make 
the plane especially suitable for the 
Hawaiian routes, Cohu said. 



Orders Grow for Convair 340 
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FINANCIAL 

Capital Air Lines Cuts Its Debt 

Carrier converting Series B debentures to common 
stock; possibility seen of dividends this year. 


A major reduction in debt is being 
achieved by Capital Airlines in calling 
for redemption all of its 4 percent con- 
vertible debentures, series B, due Sept. 
1, 1960. 

In effect, the company is forcing con- 
version of the issue. Each debenture is 
convertible into common stock at the 
rate of 90 shares for each $1000 deben- 
ture. At recent market prices for the 
common, this establishes a valuation of 
around $1280 for each $1000 principal 
amount of debentures. 

Should holders choose to take the 
cash redemption payment, they will re- 
ceive only $1025 plus accrued interest. 
Unless conversions are effected before 
Mar. 12, 1951, the redemption date, a 
material market loss will be sustained 
by such holders. 

► Diluting the Common— This conver- 
sion of the Series B debentures will con- 
siderably dilute the equity. At Dec. 31, 
1950, Capital had a total of 527,855 
shares of common stock outstanding. As- 
suming all of the Series B debentures 
are converted, an additional 248,355 
shares of common stock will be created, 
thus increasing this equity by more than 
46 percent to a total of 776,210 shares. 
A total of 20,468 additional shares will 
be created when the remaining options, 
issued to key employes and officers in 
December 1948, are exercised at $5.50 
per share. This will bring the total is- 
sued common outstanding to 796,678 
shares. 

Of greater significance is the substan- 
tial improvement in the Capital finan- 
cial position achieved by this recent 
move. At the completion of the conver- 
sion of its Series B debentures, the com- 
pany will have reduced its funded debt 
to $3,455,500. The measure of this re- 
duction can be appreciated when con- 
trasted with the debt existing at Dec. 
31. 1946. At that point, outstandine 
debentures amounted to $9,850,000 
plus $4 million in extended notes pay- 
able due the banks. Moreover, on Dec. 
31, 1946. current liabilities exceeded 
current assets by about $360,000. As of 
Dec. 31, 1950. net working capital ap- 
proximated $838,000. 

► New Obligations— While previous 
obligations are being liquidated, new 
ones are being created to a lesser degree. 
These arc in the form of notes pavable 
issued to finance the acquisition of five 
Constellations and related parts. It is 


significant that these notes are non- 
interest bearing and are payable to Lock- 
heed Aircraft Corp. in monthly install- 
ments over a period of from 31 to 35 
months from the first day of the second 
month following dates of delivery. 
Originally, these notes aggregated $3,- 
332,506. As of Dec. 31, 1950, pay- 
ments of $387,275 had been made, leav- 
ing a total of $2,945,231 of these notes 
outstanding at that point. 

The company recently ordered two 
additional Constellations for delivery in 
January, 1952 to be paid in the same 
manner. In effect, this type of financ- 
ing is on a pay-as-you-go basis and can 
be construed as self-liquidating. Cur- 
rent depreciation charges are more than 
1.5 times the required monthly pay- 
ments on the five Constellations. 

Continued debt reductions should be 
effected during 1951 through sinking 
fund operations. Each May 1, the com- 
pany is required to pay $500,000 into 
the sinking funds for the retirement of 
debentures, if available net income per- 
mits. This condition prevailed on the 
basis of 1950 results. With earnings on 
the upgrade, available net income for 
1951 can easily facilitate the sinking 
fund payments due May 1, 1952, thus 
anticipating further debt purchases this 

During 1950, Capital, through its 
sinking fund operation, acquired $259,- 
000 principal amount of its 31 percent 
debentures and $343,500 of its Series A 
issue. Both of these issues were pur- 
chased at a discount from par, resulting 
in a gain of $120,409 to the company 
over the year. 

► Reorganization Helped—' There is no 
doubt that the company’s financial re- 
organization. achieved late in 1948, 
facilitated the rapid debt retirement pro- 
gram since effected. Prior to that time, 
the indenture provisions surrounding 
the 34 percent debentures, then out- 
standing in the amount of $9,850,000, 
proved to be a millstone around the 
management’s operations. The com- 
pany was precluded from raising any ad- 
ditional funds to finance badly needed 
equipment. 

The recapitalization plan called for 
the relaxation of the old indenture pro- 
visions and. as an inducement, the 
debenture holders were offered an ex- 
change of the new Series A and B 
debentures in equal amounts. The Series 


A carries a fixed 4 percent interest re- 
turn but is non-convertible. The Series 
B also carried a 4 percent interest re- 
turn but was subject to available earn- 
ings, the same as the old 31s. But the 
B series are convertible and attracted 
many investors. 

It is significant that while the ma- 
jority of debenture holders accepted the 
exchange offer, a substantial number 
did not. In retrospect, this is one time 
where the "hold-outs” did not do as well 
as those who went along with the plan. 
For example, the "hold-outs” have a 
market value of around $850 per deben- 
ture compared to an aggregate average 
of $1120 for those who made the ex- 
change. 

► Mail Award Helped, Too— There is no 
question that Capital was also helped 
considerably in 194S by a retroactive 
mail pay award of around $4 million. 
This went a long way in relieving the 
financial strain at that time. The corn- 
pan/ s permanent mail rate is on a slid- 
ing scale basis and as its passenger vol- 
ume increases, its mail rate declines in 
proportion. 

Til is is plainly evident in the 1950 
showing of passenger revenues of $22,- 
179,403 against mail revenues of $3,- 
816,875. During 1949, revenues were 
$19,237,207 and $4,567,313, respec- 

If figured in a ton mile rate. 
Capital was paid an average of $1.02 
per ton mile in 1949 and only $0.71 in 
1950 for carrying the mail. On this 
basis, the company is moving very rap- 
idly from a "need” mail carrier to the 
group considered in the compensatory 
service class. 

During 1950, Capital succeeded in 
disposing of the 136 surplus engines it 
purchased after the war for use on air- 
craft then on order, for which orders 
were subsequently canceled. It realized 
about $1 million in this sale, taking a 
loss of approximately $237,000 in the 
process. But this loss served to reduce 
the company's tax liability for the year 
just finished. 

Net earnings for Capital in 1950 were 
the best in its historv. The net income 
from operations, after taxes, came to 
$1,066,841. and compared with $834,- 
178 for 1949. In keeping with industry 
trends. Capital’s earnings for 1951 arc 
currently running substantially ahead of 
1950. ' 

No dividends can be naid on the com- 
mon stock until the deficit in the earned 
surplus account is cured. This deficit 
was reduced to $415,393 at the 1950 
year-end, representing a substantial im- 
provement over past periods. If earnings 
continue at their present rate, Capital 
may no longer have a technical bar to 
dividend payments on its common stock 
bv the time 1951 will have come to a 

— Selig Altschul 
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PRODUCTION 


AMC Expediter 

New Industrial Planning 
Division will help solve 

manufacturer problems. 

Second phase of the overall Air Force 
industrial mobilization program went 
into action recently when Air Materiel 
Command’s Industrial Planning Di- 
vision at W right Field assumed a new 
name and role as the Production Re- 
sources Division, under the same chief. 
Brig. Gen. Alfred H. Johnson. 

Gen. Johnson said the new division’s 
assignment would be to help manu- 
facturers in the Air Force program fill 
their manpower requirements, locate 
scarce metals and materials, and act as 
a general trouble-shooter and bottle- 
neck-breaker for any contractor who 
needs assistance. 

Further industrial planning will be 
continued bv a separate section within 
the new division. But the broad out- 
lines of the industrial plans for the 
present emergency arc now defined, and 
the industrial mobilization is already 
proceeding along these lines. So now 
Air Force planners sec as their principal 
work the job of sparkplugging the 
national aircraft production program. 

While some difficulties resulting 
from shortages of manpower, materials 
production equipment and facilities are 
inevitable, Gen. Johnson’s new division 
is working to hold this to a minimum, 
well below the high confusion levels 
of early World War II days. 

► Veteran Nucleus— He is building his 
new division on a nucleus of veteran in- 
dustrial planning analysts and specialists 
from the old division, and upon AMC 
studies of production procedures in 
many industries and nations. The Pro- 
duction Resources Division has been 
part of an overall plan for the last five 
years. U.S. trade groups, such as the 
National Tool Builders Assn., Aircraft 
Industries Assn, and Society of Auto- 
motive Engineers, have w'orked with the 
Air Force in setting up plans for the 
new division, and have offered to assist 
in its activities, now' that it is estab- 
lished. 

Gen. Johnson said: “Because of the 
extensive and realistic planning by all 
concerned, the Air Force has a good 
start at licking production problems. 
For example, we already have a panel 
of manpower specialists to help industry 
locate skilled labor of every type. Also, 
we have a group of materials expediters 
to assist our contractors in locating 
sources of scarce metals and materials. 


"One accomplishment already pay- 
ing off handsomely is the stockpile of 
spare machine tools put in storage by 
the industrial planning division at the 
close of World War II. These tools 
are now invaluable. They arc being 
apportioned to Air Force contractors as 
their needs warrant.” 

Another major activity of the new 
PRD will be to help manufacturers find 
suitable production facilities. If a con- 
tractor needs additional plant capacity, 
the division will assist him to locate 
suitable facilities engaged in non-mili- 
tary production, and to convert them 


to fit the needs of the Air Force. 

PRD aid is available to all prime 
contractors and subcontractors engaged 
in Air Force work. Headquarters will 
be at Wright-Patterson AFB. 

The new division is seen as a parallel 
organization to the old Production 
Division operated bv AAF’s Materiel 
Command in World War 11. It was 
as the head of this organization that Lt. 
Gen. K. B. Wolfe, now Deputy USAF 
Chief of Staff for Materiel, first' demon- 
strated his ability to short-cut adminis- 
trative red tape in expediting war 
production. His work there led to a 
similar assignment to head the success- 
ful “Crash” program to expedite produc- 
tion of the Boeing B-29 Superfortress, 
which is credited with materially shor- 
tening the war with Japan. 



Forge-Taper Forms Wing Spar 


An aluminum alloy wing spar has 
been experimentally fabricated for a 
McDonnell Aircraft Corp. fighter plane 
by a new forge-taper process. 

Taper in the spar’s 13-ft. length is 
from approximately 151 in. down to 
10 in. Spar weight is 117 lb. 

Idea for the fabrication scheme came 
from McDonnell's production manager, 
Walter F. Burke. Collaboration be- 
tween McDonnell and Aluminum Co. 
of America gave the finished unit. 

► Benefits-Aim of this new approach 
is to eliminate the comparative com- 
plexity required in the usual method 
of using two T-sections and successively 
smaller web members to achieve spar 

The forge-tapered unit is reported to 


eliminate about 50 parts and to cut 
riveting extensively. And because of the 
unified structure of the 75S-T6 spar, the 
fatigue factor is reduced. An additional 
dividend is a saving of about 50 lb. 

► Process Details— Feature of the 

method is a bulb section in the web 
of what would otherwise be an I-beam 
type extrusion. The extrusion is then 
forged so that the bulb is flattened pro- 
gressively to give the 51-in. w r eb taper 
in the 13 ft. of spar length. 

The bulbed section is extmded at 
Alcoa’s Lafayette w’orks and the forg- 
ing is done at its Cleveland plant. Mc- 
Donnell rough-machines the forge- 
tapered extrusion and returns it to Alcoa 
foi heat-treat and stretching. Final ma- 
chining is done at McDonnell. 
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Negotiated Contraets 

The Air Force contracts logjam con- 
tinues to break up at a rapid rate. Nego- 
tiated contracts totaling nearly 570 mil- 
lion were announced by USAF for the 
week ended February 9. 

Several of the contracts were multi- 
million dollar affairs. Radioplane Co., 
Van Nuys, Calif., got over $16 million 
in contracts for target aircraft and acces- 
sories. Douglas Aircraft, Santa Monica, 

S it $12 million for prototype aircraft. 

orth American Aviation, Los Angeles, 
was awarded over 56.8 million for mis- 
cellaneous spare parts and assemblies 
for aircraft. Beech, Wichita, got over 
55 million for jcttisonable fuel tanks. 

A partial list follows: 

Aeroquip Corp., Jackson, Mich., aircraft 
hose. Cl. 04B, $397,245. 

Aero Supply Mfg. Co., Inc., Cony, Pa., 
aircraft bolts. Cl. 04A, $89,427. 

Air Associates, Inc., Tcterboro, N. )., 
commercial hardware. Cl. 27, $33,176; air- 
craft hardware. Cl. 04A, $39,500. 

Aircraft Hardware Mfg. Co., Inc., Bronx, 
N. Y„ aircraft close tolerance steel bolts. Cl. 
04A, $142,545; aircraft bolts, Cl. 04A, $78,- 
691. 

Airquipmcnt Co., Lockheed Aircraft, Bur- 
bank, Calif., earner-banner target, Cl. 28B, 
$87,S44. 

Air Reduction Magnolia Co., div. of Air 
Reduction Corp., Houston, breathing oxygen 
for flying. Cl. 06B, $63,735. 

Aluminum Co. of America, Washington, 
D. C., aluminum alloy extrusions. Cl. 23A, 
$37,785; aluminum sheet. Cl. 23A, $102,- 
138. 

American Airmotivc Corp., Miami 
Springs, dome, navigator’s observing, Cl. 
03F, $32,712. 

American Cord Sc Webbing Co., New 
York, webbing, Cl. 21, $122,850. 

American Locomotive Co., Dunkirk, 
N. Y., metal shipping containers. Cl. 02A, 
$3,070,624. 

American Machine & Foundry. Brooklyn, 
N. Y-, drive, antenna. Cl. 16E, $25,185. 

Anti-Corrosive Metals Products Co., Inc., 
Castleton-on-the-Hudson, N. Y., aircraft 
hardware. Cl. 04A, $34,990. 

Armco Steel Corp., Middletown, O., gal- 
vanized steel, Cl. 23A, $35,059; steel sheet, 
Cl. 2 3 A, $30,687. 

Beech Aircraft Corp., Wichita, jettison- 
able fuel tanks. Cl. 03L, $390,078; fuel 
tanks. Cl. 03L, $408,657; jcttisonable fuel 
tanks. Cl. 03L, $4,974,000. 

Bcudix Products div., South Bend, Ind., 
miscellaneous struts. Cl. 03G, $50,000. 

Bicdcrtnan Motors Corp., Cincinnati, 
spare parts for oil clarifiers, Cl. 19C, $50,- 
952. 

Boeing Airplane, Seattle, emergency kits. 
Cl. 01F, $100,000; modification of power 
racks. Cl. 01F, $218,797. 

Burdett Oxygen Co., Cleveland, breath- 
ing oxygen, Cl. 06B, $59,113. 

Cannon Electric Development Co., div. 
Cannon Mfg. Corp., Los Angeles, connector, 
receptacles. Cl. 08E, $59,142. 

Chandlcr-Evans div., Niles-Bemcnt Pond, 
West Hartford, Conn., carburetor parts, Cl. 
03D, $52,045. 

Clayton Mfg. Co., Rosemead, Calif., 


cleaner, vapor pressure type, Cl. 17A, 
$400,000. 

Cochran Foil Co., Louisville. Ky„ re- 
flectors, Cl. 16A, $39,807. 

Curtiss-Wright Propeller div., Caldwell, 
N. J.. whirl test stand assemblies, Cl. 17C, 
S29.113. 

Dcutsch Co., Los Angeles. Freon valves 
for Freon cylinders, Cl. 06B, $45,360. 

Douglas Aircraft Co., Inc., Santa Monica, 
Calif., model airplanes. Cl. 01D, $12,000,- 
000. 

Duracote Corp., Ravenna, O., waterproof 
fabric. Cl. 21, $35,446. 

Eclipse-Pioneer div., Bendix Aviation 
Corp., Teterboro, N. J- transmitters, fuel 
flow tvpc, Cl. 05D, $172,923; tester assem- 
blies, Cl. 17C, $115,900. 

Eicor, Inc., Chicago, alternators, Cl. 03C, 
$438,076, alternators and regulators, Cl. 
03C, $225,000. 

Elastic Stop Nut Corp. of America. 
Union, N. J., aircraft hardware, Cl. 04A, 
$141,433; aircraft hardware. Cl. 04A, $184,- 
192. 

Federal Leather Co., Belleville, N. J.. 
artificial upholstering leather. Cl. 21, $69,- 
920. 

Federal Motor Truck Co., Detroit, spare 
parts for oil clarifiers, Cl. 19C, $38,889. 

Fire div., Cardox Corp., Monec, 111., con- 
tainer, ferrying, Cl. 19A, $193,139. 

Gatcs-Mills, Inc., Johnstown, N. Y,, glove 
set, Cl. 13A, $89,800. 

Gates Rubber Co., Denver, aircraft hose, 
Ci. 0 4 B . S3S3.172. 

General Electric Co., Dayton, device 
checking central station fire control svstem, 
Cl. 17C, $30,272. 

General Electric Co., Schenectady, N. Y., 
generators. Cl. 03C, $249,147; position in- 
dicators, Cl. 05G, $25,656; aircraft gener- 
ators. Cl. 03C, $85,480. 

General Electric Co., Syracuse, N. Y., 
major components for radio set, Cl. 16C, 
$365,750. 

General Metals Corp., Adel div., Hunt- 
ington, W. Va„ aircraft clips, Cl. 04A, $35,- 
135. 

B. F. Goodrich Co., Akron, wheel assem- 
bly, Cl. 03B, $61,573; de-icer shoes, Cl. 
01F, $168,050. 

Goodyear Tire & Rubber Co., Akron, 
wheel and brake assemblies. Cl. 03B, $158,- 
173; wheel and brake assemblies, Cl. 03B, 
$245,197. 

Guardite Corp., Chicago, work on low 
pressure chambers, $41,000. 

Hackensack Coble Corp., Hackensack, 
N. J., aircraft hardware. Cl. 04A, $108,275. 

Hammond Mfg. Corp., Pasadena, Calif., 
metal shipping containers. Cl. 02A, $347.- 
400. 

Harris Products Co., Cleveland, aircraft 
hardware, Cl. 04A, $98,402. 

Hughes Aircraft Corp., div. Hughes Tool 
Co., Culver City, Calif., adapter assemblies, 
Cl. 1 IB, $35,619. 

Industrial Air Products Co., Portland, 
Ore., breathing oxygen, Cl. 06B, 558,076. 

Jack Sc Heintz Precision Industries, Cleve- 
land, starters. Cl. 03C, $635,905; ball bear- 
ing races. Cl. 04D, $52,500; voltage regula- 
tors, Cl. 03G, $40,925. 

Keco Industries, Inc., Cincinnati, portable 
aircraft coolers, Cl. 19A, 5759,924. 

Kollsman Instrument div., Square D Co., 
Elmhurst, N. Y., indicator, tachometer. Cl. 
05D, $40,898. 


Lewis Engineering Co., Naugatuck, 
Conn., temperature indicator, Cl. 05D, 
560,119. 

Linde Air Products div., Union Carbide 
Sc Carbon, New York, N. Y., breathing 
oxygen for flying. Cl. 06B, $334,951. 

Liquidometcr Co., Long Island Citv, 
N. Y„ indicator, position flaps, Cl. 05G, 
$98,725. 

L. W. Foster Sportswear Co., Inc.. 
Philadelphia, flying jackets, suits, coveralls, 
Cl. 13, SS97,039. 

Magnavox Co., Ft. Wayne. Ind., control 
assembly, bomb arming. Cl. 11A, $123,014. 

Marlin-Rockwell Corp., Jamestown, N. Y., 
ball bearings, Cl. 04D, 527,656. 

Metal Hose & Tubing Co., Dover, N. J., 
non-metallic gasoline hose. Cl. 12, $218,585. 

Micro Balancing, Inc., Oceanside, L. I.. 
N. Y., balancer, dynamic gvro. Cl. 17G, 
$75,116. 

Miller Steel Co., Inc., Kokomo, Ind., low 
carbon hot rolled sheet, Cl. 23A, $171,516, 

Minncapolis-lloneywell Regulator . Co., 
Minneapolis, vertical gvro indicators, Cl. 
05C, $1,250,000. 

Mirax Chemical Products Corp., St. 
Louis, metal shipping containers, Cl. 43, 
$216,534. 

Moran Paint Co., Dayton, paint remover. 
Cl. 07, $252,341. 

Motorola, Inc., Chicago, electronics spare 
parts. Cl. 16, $38,312. 

National Products Co., Grand Haven, 
Mich., work benches. Cl. 17A, $40,800. 

New Departure. General Motors Corp., 
Bristol, Conn., ball bearings. Cl. 04D, $39,- 
429. 

North American Aviation Inc., Los An- 
geles, Calif., miscellaneous assemblies, sub- 
assemblies, kits and spare parts for aircraft. 
Cl. 01M. $2,000,000; spare parts for air- 
planes. Cl. 01 M, $4,813,083. 

Pennsylvania Transformer Co., Canons- 
burg. Pa., transformers, $34,650. 

Peters Dalton, Inc., Detroit, metal ship- 
ping containers, Cl. 02A, $971,495. 

Phaostron Co., South Pasadena, Calif- 
generator field control relavs. Cl. 03C, 
$142,728. 

Protective Treatments, Inc., Davton, 
fluid, de-icing. Cl. 24, $117,742. 

Radioplanc Co., Van Nuys, Calif- 
target aircraft, spares for aerial targets, auto- 
pilots, Cl. 28B, $15,280,000; target aircraft. 
Cl. 28B, $916,429. 

R. E. Dye Machine & Supply, Brecken- 
ridge, Tex., release, bomb rack. Cl. 11A, 
$181,556. 

Revere Copper & Brass Co., Detroit, cop- 
per sheet, C1.-23A. $60,920. 

Reynolds Metals Co., Louisville, Ky., 
aluminum alloy extrusions. Cl. 23A, $25.- 
517; aluminum sheet. Cl. 23A, $115,526. 

J. M. Rubin & Sons, Gloversvillc, N. Y- 
flying gloves. Cl. 13A, $44,008. 

Schwien Engineering Co., Los Angeles, 
modification and repair gyro assemblies. Cl. 
11F, 51,448,195. 

Sikorsky div., United Aircraft Corp., 
Bridgeport, Conn., fatigue test machine, Cl. 
18, $25,000. 

Simmons Brothers, Inc., Long Island, 
N. Y.. printers, Cl. 10B, $203,233. 

SKF Industries, Inc.. Philadelphia, anti- 
friction bearings, Cl. 04D, $57,000. 

Sorenson Sc Co., Inc., Stamford, Conn- 
power unit, gun bomb rocket sight. Cl. 03C, 
$1,000,000. 
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Need small lots of seamless tubing right away? 



These two wear-resistant TIMKEN ® steels 
will do 90% of your hollow parts jobs 


W HEN you've a rush job on your hands, these two gen- 
eral purpose Timken® steels can be shipped to you in 
warehouse quantities within 24 hours after your order is 
received! With these two steels — 52100 and "Nickel- 
Moly”— you can do 9 out of 10 of your hollow parts jobs. 
Both offer good hardenability and wear resistance. 

52100 steel, frequently substituted for costlier grades, 
can be heat treated to file hardness and tempered back to 
any desired point. In moderate sections it has through 
hardenability. "Nickel-Moly” is a fine-grained, carburiz- 
ing steel that develops high case-hardness and a tough 
inner-core when heat treated, giving it exceptional stam- 


ina and shock-absorbing qualities. 

52100 tubing is available from the Timken Company in 
101 sizes, from l" to 1014" O.D. And "Nickel-Moly” 
comes in 52 sizes, from 134” to 10'A" O.D. 

No matter which of these two Timken steels you order, 
you can be sure of uniform, high quality in every tube— 
and in every shipment. That’s because every step of man- 
ufacture is rigidly and carefully controlled— from melting 
to final testing. Write for stock lists with the latest infor- 
mation on available sizes, grades and finishes. The Timken 
Roller Bearing Company, Steel and Tube Division, Can- 
ton 6, Ohio. Cable address: "TIMROSCO”. 




Demand for Brad Foote Gears has been heavy — continuous- 


growing bigger daily . . . 
• So we're converting the complete facilities of 
American Gear & Manufacturing Company, now 

a fully-owned subsidiary of BRAD FOOTE GEAR 
WORKS, INC., to the production of gears also. 
These gears will be equal in every way to BRAD 
FOOTE in engineering, design and quality. . . and 
fully up to BRAD FOOTE’s known standards of 
cooperation and delivery. 


AMERICAN GEAR & MANUFACTURING COMPANY 

located in Lemont. Illinois. It compriL 56,000 
square feet of space, 1 1 acres of land, and is served 
by spurs of two railroads and by the Drainage 
Canal. 

AMERICAN will help meet gear production short- 
age. It will pay you to investigate. 


American Gear & Manufacturing Company 

LEMONT, ILLINOIS 


a Subsidiary of 

BRAD FOOTE GEAR WORKS, Inc. 


1309 SOUTH CICERO AVENUE, CICERO 50, ILLINOIS 
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MAINTENANCE TIME control board used at NAL’s Miami overhaul base to keep over- 


Spark Advance Saves At National 

Carrier says DC-4 fuel consumption and costs drop; 
reports passengers are pleased with cabin music. 


Miami-National Airlines, only DC-4 
operator to use automatic spark ad- 
vance on the R-2000 engine, reports 
that the system saves fuel, is easy on 
exhaust valves and functions very satis- 
factorily. Richard Sawyer, NAL opera- 
tions engineer, told Aviation Week 
that his company was realizing these 
benefits from the automatic device: 

• Reduced fuel consumption. In 1949 
average fuel consumption for DC-4s 
was 257 gal. per hour. Average con- 
sumption in 1950 was 220 gal. And 
installation of the system, started in 
January of that year, was not completed 
on all aircraft until April, therefore 
the savings for 1951 should be even 

• Lower fuel cost. Fuel cost in dollars per 
airplane hour dropped from $59.60 in 
1949 to $56.88 in 1950. Sawyer said 
he felt this was primarily due to activa- 
tion of the automatic spark advance. 
He added that, in his opinion, the 
savings would stabilize at these levels. 

• Better exhaust valves. Sawyer pointed 
out that exhaust valves were found in 
better condition witli more time on 
them. Also, not a single engine failure 
could be attributed lo the system. 

A former Pratt & Wliituev engineer, 


Sawyer was familiar with inherent ad- 
vantages obtainable with the system. 
On joining NAL, he convinced its 
management that tests would be worth- 

Servicc tests begun on the engine in 
1947 were concluded in March of 
1949. Results were so gratifying that 
it was decided to make a fleet-wide in- 
stallation on all seven DC-4s. 

NAL engineers said that the spark- 
advance, used on R-2000-D5 engines, 
occurs between 400-750 lip. Spark ad- 
vances to fire spark plug at 57 deg. be- 
fore top dead center instead of 25 deg. 
and fuel/air ratio is reduced from .065 
to .057. 

P&W believes it desirable to use 
spark advance on the R-2800 and 
R4560 engines. The engines are 
equipped for its use. 

Some interesting innovations noted 
at NAL's Miami headquarters: 

• Maintenance time control board. 
Nicknamed the "Parimutuel Board," 
this NAL invention (see photo) con- 
sists of a series of Chutes, one for each 
plane in the company’s fleet. Sliding 
down in each chute are a number of 
small blocks, one to each operation to 
be performed on the craft. 

The bottom block in any chute 
indicates the next operation due on 


that particular airplane. The total plane 
time when the w'ork is due is also in- 
dicated. When plane time equals time 
indicated on the block, the operation 
is performed. Time for next perform- 
ance of that job written in on the block 
which is then removed from the bottom 
of the chute and inserted higher up in 
the line according to the new time 
cnlered on its face. 

A roll of teletype tape beside each 
chute keeps tabs of total aircraft time 
and lists time remaining on all items 
having 1 50 hr. or less before requiring 
overhaul. 

NAL says the parimutuel board has 
definite advantages over previously 
hied systems. It enables personnel to 
keep tight control of continued time 
parts. Example: a propeller governor 
is removed at 75 hr. but when checked 
in the shop is found to be in perfect 
condition. Instead of undergoing an 
unnecessary overhaul, it is returned to 
stock with a record that it has operated 
75 hr. 

When issued from stock for installa- 
tion on a particular plane, a block show- 
ing the used time is inserted in that 
ship’s chute and when the governor 
reaches full overhaul time the block 
will automatically appear at the bottom 
telling the supervisor that its removal 
is due. NAL indicated that other air- 
lines had inspected the board with a 
view to adapting its principle to their 


The board handles with equal case 
items which must be removed or over- 
hauled at specific dates, instead of 
times, such as life vests. 

• Cabin music. National is one of the 
first airlines successfully to provide its 
passengers with music. 

When you board an NAL DC-6, 
soft music emanates from four ceiling 
loud speakers. Source is a tape recorder 
located in the vestibule by the main 
cabin door. Muzak provides the tapes. 

Passenger reception has been so en- 
thusiastic that NAL is proceeding with 
a more elaborate installation which will 
include the addition of 28 extra speak- 
ers, one for each pair of seats. These 
will be equipped with individual vol- 


ume controls. 

• Omni sets. NAL is half way through 
installing the Collins Model 51R-2 
omni-directional radio receiver in its 
DC-6s. Program calls for complete in- 
stallation in S DC-6s and 7 DC-4s by 
next winter at a total cost of approxi- 
mately $2400 per plane. 

Other activities at National include: 

• Installation of shut-off valve on pro- 
peller alcohol anti-icing line on DC-4s. 
One alcohol pump supplies fluid to 


AVIATION WEEK, 


5, 1951 



inboard engines and a second to the 
outboards. With such a system, alcohol 
would have to be supplied to a burning 
engine if its partner required de-icing, 
or raw alcohol would be sprayed on a 
feathered prop in the event of engine 
failure under icing conditions. NAL 
thinks the solenoid-operated valve is a 
lightweight, simple method of avoiding 
such contingencies. 

• To prevent pilots from inadvertently 
pulling DC-6 throttles back into the 
reverse position while the ship is still 
airborne, NAL has engineered a simple, 
hinged plate mounted on the pedestal 
behind the throttles. 

When swung into the forward posi- 
tion, the plate effectively blocks the 
throttles in the idle position. It is 

5 laced in the rearward position by the 
ight engineer at take-off and touch- 
down at the captain’s command and 
is a check list item. 

• The company has converted half of 
its DC-6 fleet to Skydrol (in the cabin 
supercharger drive) and as a result an- 
ticipates stretching the blower drive’s 
overhaul period and increasing its de- 
pendability. 

• Civil Aeronautics Administration has 
just approved a 1000-lb. increase in 
maximum takeoff and landing weights 
for the carrier’s Lockheed Lodestars. 
New weights are 19,500 and 17,500 
respectively. 

• J, D. Crane, vice-president-engineer- 
ing, inspection and planning pointed 
proudly to a recent record rung up by 
an NAL DC-6: out of 24 consecutive 
hours the airplane flew 19:58 hr. A 
DC-4 was not far behind with a total 
of 18:00 airborne hr. out of 24. 

As indications of his company’s ex- 
pansion and success, he cited these fig- 
ures: in 1942, National operated three 
Lodestars-in 1951 its fleet had grown 
to include eight DC-6s, 7 DC-4s and 
11 Lodestars. 

Eamings for the first ten months of 
1950 increased to $1,700,000 from 
$177,000 for the equivalent period in 
1949. 

• D. A. Shorpshire, NAI.'s superin- 
tendent of overhaul at Jacksonville, 
Fla., said that he is beginning to use 
Elastic Stop Nut Rollpin fasteners 
(Aviation Week, Sept. 11, 1950) on 
DC-6 cowl flap jack shafts, where con- 
siderable vibration is experienced. 

National is saving $10.50 per ball 
socket joint in the exhaust system of 
its DC-4s. Carrier now presses out its 
own units on a hydraulic press for $1 .50, 
Shropshire said, instead of paying 
$1 2.00 per assembly. Unscheduled re- 
movals have been reduced virtually to 
zero by changing the entire set at en- 
gine change when the engine is torn 
down anyhow. 

Two NAL-developed fixtures in the 
engine overhaul shop are saving 'time 
and money. 


One, for the R-2800, holds the ac- 
cessory drive shaft adapter in its cor- 
rect mating position with the rear of 
the crank shaft enabling overhaul per- 
sonnel accurately to measure backlash 
between the two splines. Keeping the 
wear within tolerance has greatly re- 
duced replacement of these parts. 

A similar R-2800 fixture to check 
backlash between the low ratio super- 
charger clutch cone and impeller inter- 
mediate drive shaft assembly has also 
resulted in considerable economy to 
the airline. 

Hydrant Fueling 
Installed at Bangkok 

One of the newest converts to 
hydrant fueling (Aviation Week, Aug. 
21, 1950) is Don Muang Airport, Bang- 
kok, Thailand. 

The hydrant system, recently opened 
by Standard-Vacuum Oil Co., is capable 
of refueling all types of aircraft at a rate 
of 1 50 gal./min. 

Pumps at the 75,00Q-gal.-capacitv 
bulk storage plant push fuel through 
6-in. underground lines to 13 apron out- 
lets where the gas is metered to planes 
through two hose-carts. All bulk plant 
tanks are connected to a vapor-breather 
balloon to increase safety and reduce 


evaporation losses, which are nigli m 
tropical temperatures. 

ilie system reduces moving about of 
fuel trucks which might damage aircraft, 
and cuts the danger of stationing large 
quantities of gas near planes. 

Bowing to local Thai custom, Stanvac 
officials consulted an astrologer for an 
opening date and arranged for Buddhist 
priests to be on hand. 

Among the airlines to be served by 
the new system are Pan American 
World Airways, Air France, Siamese 
Airways Co., Pacific Overseas Airways 
(Siam) Ltd., Bharat Airways and Philip- 
pine Airlines. 

New Type Cylinders 
Absorb Test Sounds 

The deafening blast in engine test 
cells can be deadened effectively by 
banks of acoustical babes, according to 
the manufacturer, Janke & Co., Hack- 
ensack, N. J. 

The sound absorbing units, called 
PY-DEE, are made by wrapping Fiber- 
glas TWF insulating wool around a 
center cylinder of hardware cloth, then 
enclosing that in a Fiberglas mat and 
outer case of corrosion-resistant, perfo- 
rated aluminum (see cut next page). 

The units are 75 ft. long, 9 in. in 



FIXED OXYGEN BREATHING EQUIPMENT 

d-type oxygen^ breathing equipment of i 


Fi 

y for the Bcei 
vclopcd by Scott Aviation Corp., 207 Erie 
St., Lancaster, N. Y. The manufacturer says 
the “8500” was designed to meet the need 
for supplementary oxygen during high- 
altitude Rights. Produced as a complete 
system, it can be supplied for i 
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At Newark Airport the Celanese DC-3 
heads for the Esso Sip... 



When the Celanese Corporation of America’s 
DC-3 comes in to the Newark, N. J., Airport, the ship 
generally points in the direction of the winged Esso 
Oval at Newark Air Service, Inc. Chief Pilot Howard 
Zbornik and Pilot Clint Housel are accustomed to the 
expert service and high-quality Esso Aviation Products 
which have distinguished Newark Air Service for more 
than 20 years. 

Long a familiar landmark at one of the nation's 
busiest airports, Newark Air Service is an approved 
CAA repair station, and a regular stop for hundreds of 
private flyers and executives who want to keep their 
planes ship-shape. Newark Air Service is open 24 hours 
a day and provides storage and outside parking facilities. 

It is a tribute to Esso Aviation Products that 
Chief Pilot Zbornik keeps an eye out for the Esso Sign 
whenever he flies. With 17 years of extensive flying 
experience behind him, he is a good judge of the quality 
of aviation fuels and lubricants. And Mr. Zbornik’s 
judgment is shared by many leading airlines, aircraft 
and engine builders, who make Esso Aviation Products 
their first choice. 
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CONSTRUCTION detail of PY-DEE 
sound absorber with Fiberglas insulation. 



STRIKINC picture of acoustical cylinders 
installed in Curtiss Propellers test cell. 


diameter. Each provides 17 sq. ft. of 
perforated acoustical area and weighs 
20 lb. Aluminum caps seal the ends and 
are provided with studs for suspension. 
The PY-DEE units should be hung 
independently with no contact between 
them. 

Janke says that in addition to their 
sound absorbing efficiency, the cylin- 
ders arc undamaged by the high wind 
velocities to which they are subjected 
and arc liighlv corrosion resistant. 

Some 20,000 PY-DEE units have 
been delivered to such users as Curtiss 
Propeller Division, Curtiss-Wright 
Corp.; USAF, Wright-Patterson AFB; 
U. S. Naval Air Station, Banana River. 
Fla.; British Aero Engines, Ltd., Van- 
courver, and Argentina Air Force bases 
at Cordoba and El Quatro. 

The 3600 units installed in the in- 
take end of Curtiss Propeller’s test cell 
in Caldwell, N. J. (see cut), provide 
61,200 sq. ft. of accoustical area. 

Janke & Co. produces a variety of 
equipment for testing reciprocating and 
jet engines. 
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Dimple Tread 

Goodrich Co. has developed a new 
long-life “dimple tread” airplane tire. 

The tire is designed, among other 
things, to make it harder for stones and 
other objects to lodge in the tread. In 
sizes presently available it will fit on the 
DC-3, DC-4, DC-6, Constellation and 
Convair 240. 

Goodrich officials report 16 airlines 
tested the tire during its development 
period. A Goodrich engineer told 
Aviation Week that tests by one airline 
indicated the tire wore 50 percent 
longer than other types the carrier was 
using. Address: Akron, Ohio. 



Changes Big Tires 

A tire changer for removing heavy 
aircraft tires, for use both in the shop 
and in the field, has been developed 
by Dixie Tallyho, Inc., Fairburn, Ga. 

Designed for use with large forward 
drop center aircraft wheels, the hand- 
operated “Thematic” will exert up to 
18 tons of pressure by means of the 
movement of a manually controlled hy- 
draulic pump, the company says. It 
explains the device is adjustable to ac- 
commodate various tire sizes and "will 
remove the toughest tire from rusty 

Included in the equipment is a spe- 


cial dolly designed to permit one oper- 
ator to change the tire or remove the 
wheel for brake service. The The- 
matic also can be used with trucks and 
other equipment. It is similar in ap- 

E earance to a tire changer developed 
y Eastern Ah Lines for its own use. 

Small Aero Cable 

General Electric Co. has developed 
what it terms "a greatly improved low- 
tension cable for lighting and power in 
aircraft.” 

Called Flamenol aircraft wire SI- 
57360, the cable has a vinyl compound 
insulation covered with a protective 
nylon sheath. It is designed for oper- 
ation at 90C. and conforms to specifi- 
cation AN-J-C-48a. 

The wire is smooth, flexible and 
abrasion-resistant. It also is exception- 
ally resistant to fungi, moisture, gaso- 
line, oil and grease, according to the 
firm. Address: Construction Materials 
dept.. General Electric Co., Bridgeport 

Tableway Lube 

A high performing tableway lubricant 
for machine tools, "Febis K-53,” for 
use with lathes, planers, grinders and 
similar equipment has been developed 
by Esso Standard Oil Co., New York. 

The lubricant meets the requirements 
of the Cincinnati Milling Machine Co. 
(specification CMM Co. P-47) for a 
lubricant of this type and passes CMM's 
“slip-stick” test. To pass this test, a 
tableway lubricant must have a coeffi- 
cient of static friction lower than its 
coefficient of kinetic (or sliding) fric- 
tion. In effect, less force is required 
to start one surface moving in relation 
to the other than is necessary to main- 
tain movement between the two sur- 
faces. As Esso engineers explain, "this 
is a unique quality, since most lubri- 
cants are most effective under the op- 
posite, or dynamic conditions.” 

In many operations the tool head or 
table must travel at speeds so slow as 
to be almost imperceptible. It’s im- 
possible with ordinary lubricants for a 
full fluid film to build up between the 
two working surfaces under these con- 
ditions, says Esso. The table chatters 
and hesitates, making it difficult to 
work to desired tolerances. 

Febis K-53 is designed to prevent 
this, maintaining a full fluid film at all 
times. It also is superior to straight 
mineral oils in resisting wear on sliding 
surfaces, says Esso. The product is a 
slightly tacky, non-corrosive lubricant. 
It has high resistance to washing from 



Safe Flight Decals 

Information on cruising altitudes, 
VFR minimums and light gun signals 
is arranged for quick reference on new 
flight decals developed by W. S. 
Thomas, Fort Scott Airways, Fort Scott, 

These small decals easily can be ap- 
plied to windshields or instrument 
panels after wetting. They pack in a 
neatly arranged manner much informa- 
tion essential to the safe operation of 
aircraft, and serve as helpful reminders 
to pilots, particularly on cross country 
flights. Decals sell in sets of three. 


ALSO ON THE MARKET 

Efficient pump for drawing light liquids 
from 15- to 55-gal. drums has pull-type 
suction tube that fits snugly into li- 
and 2-in. openings. Made by General 
Scientific Equipment Co., 101 5 Packard 
Bldg., Philadelphia. 

Fuel flowmeters for reciprocating and 
jet engine aircraft have been adapted 
for use in U.S. planes and are offered 
in complete range by George Kent, Ltd., 
Luton, England. 

Portable light, designed for defense 
plant use in emergencies has two fila- 
ments, one providing 80 hr. continuous 
service at normal power, the other per- 
mitting unit to be used as high-power 
floodlight for 20 hr. without battery 
charge. Made by Carpenter Mfg. Co., 
Somerville, Mass. 

Improved Lan-O-Kleen hand-cleaner for 
use in factories incorporates soap-inten- 
sifying emollient and lecithin to en- 
hance detergency and stabilize new 
foaming or "sudsing” effect. Made by 
West Disinfecting Co., Long Island 
City, N. Y. 

Lube service cart, for dispensing lubri- 
cants to bearings in industrial machin- 
ery, is self-contained, two-wheel grease 
rig that can be moved rapidly along 
plant aisles and between closely spaced 
production machines. Made by Gray 
Co., Inc., Graco Sq., Minneapolis 13. 
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Royal Navy Drafts the Fairey 17 


Quantity production of new turbopropped subhunter 
is ordered after extensive competitive trials. 


(McGraw-Hill World News) 

London— The Fairey 17, Britain’s 
turboprop subhunter has been ordered 
in quantity' from Fairey Aviation Co. 
Ltd., Hayes, Middlesex. 

The British Admiralty, after sponsor- 
ing extensive competitive trials of three 
similar types (Fairey 17, Blackburn 
Y.B.l and Y.A.5), settled on the Fairey 
design as their choice. Shortly after the 
end of the competition, the Ministry of 
Supply placed the production order. 

Outstanding feature of the subhunter 
(aside from its functional ugliness) is 
its powerplant, a Double Mamba turbo- 
prop engine. 

Production of the plane should be 
greatly speeded by Fairey’s envelope 
jigging system (Aviation ’Week, Jan. 
30, 1950, p. 27) in which the outside 
skin of an airframe component is lo- 
cated in the jig, and ribs and other in- 
ternal members are then built into 
this skin. The prototype 17 was built 
this way. 

► Cut to Fit— A study of the external 
and visible characteristics of the 17 
show that it has been tailored for sub- 
hunting. 

The three-man crew (two are pro- 
vided for in the prototype) sits above 
the Double Mamba. The pilot has ex- 
cellent downward and forward visibility. 

Main radar devices are housed in a 
retractible "dustbin” radome located 
astern on the belly. Attack weapons— 
including a new short torpedo devel- 
oped since the war— are stowed in. the 


large bomb bay. Sonobuoys and other 
equipment will be carried on the under- 
side of the wing. 

The plane has been designed to keep 
within a height limit that will permit 
it to be stored on the hangar decks of 
some of the smaller carriers. Height 
with wings folded is 13 ft. 9 in. 

Wings are double-folded, which re- 
quires the flaps to be built in two sec- 
tions, spanwise, and are folded and 
spread hydraulically in 22 sec. 

Fairey officials claim there is no diffi- 
culty in loading the bomb bay, al- 
though the ground clearance there is 
very small. 

In common with other Fleet types, 
the 17 is fully-equipped for deck opera- 
tions; it has a tail-stinger arresting hook 
and catapult fittings. 

► Engine Choice— Fairey designers saw 


two major reasons for selecting the 
Double Mamba turboprop engine. 

• The Admiralty wants to switch all its 
carrier aircraft to gas turbine engines 
to avoid carrying gasoline on its carriers. 

• Overall fuel consumption characteris- 
tics of the twin turboprop could be 
better than those of the single engine. 

Power of each unit of the Double 
Mamba is enough to cruise the 17; for 
combat, both engines are teamed. Fur- 
ther, if either half of the engine should 
fail, or be knocked out in combat, the 
other half would have enough power 
reserve to get the plane back home. 

In fact, the 17 has actually taken off 
on one engine and flown that way 
from Boscombe Down to Fairey’s works 
at White Waltham. 

► Lighting and Relighting— In normal 
operations, one-half of the engine is 
started with external power supply or 
the aircraft batteries. When its prop 
is up to speed, the other prop is wind- 
milling because of the slipstream of the 



DOUBLE-FOLDED wings make Fairey 17 a small package fc 


AVIATION WEEK, 


5, 1951 



29 





British Metals Adhesive Uses 

Redux bonding yields improved strength-weight ratios 
in primary and secondary structural components. 


first. Windmilling speeds are sufficient 
to light the engine. 

In the air, restarting the dead half 
of the engine is done by unfeathering 
that prop; after top windmilling rpm. 
have been reached, the engine is lit. 

The production Double Mamba for 
the Fairey 17 will have a constant-speed 
arrangement to control prop pitch in 
accordance with fuel input automati- 
cally, with no need for pilot action. 
A propeller brake will also be built on 
the production engines to prevent wind- 
milling while on the deck or on ele- 

One other point about production 
engines*, the Double Mamba is only at 
the beginning of its developmental life. 
It can certainly be assumed that im- 

C ements in both power output and 
consumption will be achieved. 

► Dimensional Data-The Fairey 17 
wingspan is 54 ft. 4 in. spread and only 
19 ft. 6 in. folded. Overall length is 43 
ft. Normal height to tip of fin is 
13 ft. 84 in.; with folded wings, this 
increases only 4 in. to 13 ft. 9 in. 

Basic design responsibility for the 
aircraft belongs to D. Hollis Williams, 
Fairey’s chief engineer. 

New Way to Figure 
Lift Distribution 

Spanwise lift distribution can be cal- 
culated approximately by an improved 
method described in National Advisory 
Committee for Aeronautics Tech. Note 
2282. 

Basic improvement in this method is 
that lift distribution can be calculated 
more closely than by the Schrenk em- 
pirical method (NACA TM 94S) using 
about same amount of computing time. 
► Four Twists— Distribution due to any 
one of four types of wing twist— sym- 
metrical, antisymmetrical, continuous 
or discontinuous— is calculated making 
use of the lifting-line theory. Method 
makes use of the lift distribution due to 
angle of attack and takes into account 
the effects of wing aspect ratio. 

Twist of the studied wing may be 
from washout in the design, from aero- 
clastic deformation, from deflected flaps 
or ailerons, or from downwash induced 
by another lifting surface or the jet 
boundary of a wind tunnel. 

► By Reasoning-The report shows that 
the lift distribution on a twisted wing 
can be closely approximated by a simple 
expression. Then it is reasoned that, if 
both load and moment thus approxi- 
mated agree with lift and moment 
obtained from more exact calculation, 
then load distributions for approximate 
and theoretical cases must agree. 

TN 2282, An Improved Approxi- 
mate Method for Calculating Lift Dis- 
tribution due to Twist, is by J. C. 
Sivells of Langley Aeronautical Lab. 


By C. J. Moss* 
(McGraw-Hill World News) 

London— The applications for met- 
als adhesives in the British aircraft in- 
dustry have steadily increased since the 
“Redux” process was used in the latter 
years of the recent war for bonding 
wood to metal for the wing spars of 
the de Havilland Hornet fighter. Early 
experience with the process was suc- 
cessful enough to encourage its use 
gluing wood to metal for components 
of a number of other aircraft (the most 
recent example being the tail fin of the 
Canberra jet-propelled bomber) and 
also in a more ambitious way for bond- 
ing parts of all-metal aircraft. 

Redux bonding has now been applied 
to the building of wings and fuselages 
of the de Havilland Dove, Heron, and 
Comet airliners, and will be used quite 
extensively in the manufacture of the 
Bristol Type 175 and Brabazon Mark 
II civil airliners, as well as for the Bristol 
Type 173 ten-seater helicopter. The 
process has been used for fixing string- 
ers to fuselage and wing skins; for 
making doubly-curved leading edge pan- 
els from plain outer and corrugated 
inner skins; for local reinforcements of 
a wide variety of components; for floors; 
and even for bonding rubber-to-metal 
to seal strips on engine bay doors. 

► Advantages— Apart from the bonding 
of local reinforcements to ribs, edges 
of wingskins, ends of stringers, etc. 
(where metal bonding obviously offers 
advantages over any method which 
weakens the original member by the 
drilling of holes for mechanical at- 
tachments), the process has been ex- 
tensively used for making wing and 
fuselage skin panels. 

The gluing of stiffeners to skins may 
eliminate large numbers of rivets whose 
heads add to the drag of the aircraft. 
Cluing avoids a large number of small 
leaks which would occur in riveting 
pressurized fuselages and facilitates the 
construction of integral fuel tanks. 
Finally, bonded structures are often 
stronger than similar riveted ones and 
appreciable savings in weight are made 
possible. 

► Savings in Pounds— Some indication 
of this weight saving may be obtained 
from the results of tests carried out by 
Gloster Aircraft Co. Ltd., Bristol Aero- 

• plane Co. Ltd. and the College of 
Aeronautics. They showed that Redux 
bonded panels will usually carry ap- 




CURVED panel typical of those produced 
in autoclave. Corrugated inner skin is Redux 
bonded to a plane outer skin. 


preciably higher compressive loads than 
similar riveted ones, the increase vary- 
ing with the design of panel but sel- 
dom being less than 5 percent and 
sometimes reaching 40 percent. 

It is probable, however, that these 
static tests do not give a true measure 
of the superiority of metal adhesives 
because only under fatigue loading will 
a continuous glued joint, relatively free 
from stress concentrations, show its full 

Work carried out by de Havilland 
Aircraft Co. Ltd., Hatfield, on re- 
peated loading tests on the wing of 
a Dove aircraft gave excellent results. 
When the wing was finally broken 
after a prolonged series of loadings there 
was only a slight failure of the Redux 
bond on either side of a fractured metal 
stringer. No less promising results have 
been obtained by Bristol from a varied 
program of fatigue tests ranging from 
"panting” tests to compression tests on 
stiffened panels. It is hoped that later 
it will be possible to give the results of 
comparative fatigue tests on both 
Redux bonded and riveted panels; re- 
sults to date have suggested the glued 
specimens have striking advantages. 

► New Glue— Strong glues for metals 
are a quite recent development. The 
bonding of metals to give joints of high 
mechanical efficiency is a dfficult prob- 
lem to solve for the following reasons; 
• Metals are not porous. Therefore 
glues containing solvents are unlikely 
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12 times around the world 


. . . non-stop 

That’s a tough trip for any piece of equipment . . . particularly for a fuel pump 
that must operate continuously, with only gasoline for lubrication, and under 
varying conditions of altitude, temperature and sudden pressure changes. 

But that’s exactly the kind of “flight" Pesco fuel pumps take on our endurance 
test bench “plane”. Every conceivable operating condition is simulated on the 
500-hour, continuous test run at speeds equivalent to 600 miles per hour or better. 

This is just one of the many tests to which Pesco engineers subject our fuel 
pumps to make certain they will not fail when human lives are depending on them. 

This kind of constant research and testing has enabled Pesco engineers to 
develop aircraft equipment and accessories so good that they have long been 
accepted as standard for both military and commercial planes. 

Pesco research methods and precision manufacturing can produce products 
for you that will help your aircraft . . . reciprocating or jet ... to operate more 
efficiently, more safely, over a longer period of time. Why not get the full story? 
Write today. 

This plumber's nightmare is Pcsco's endurance test bench for aircraft fuel 
pumps. Two 50-hp. and three variable-speed drives, with separate controls 
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i be satisfactory except for very small 
joints. If solvent is trapped in a joint, 
it will be unable to escape through the 
metal ancl will cause poor adhesion. 

y glue used must neither give off 
volatile by-products in hardening nor 
must it require any products from out- 
side the joint. 

• It is difficult to apply the adhesive to 
the metal in such a way that the metal 

"wetted.” If the adhesive does not 

t the metal, there is no possibility 
of obtaining adhesion. 

» It must be possible to make it change 
nto a strong material which is resistant 
:o solvents and weathering. 

• Adhesives should have good cohesive 
and adhesive properties. They must 
be much stronger than those commonly 
used for wood gluing. 

• When metals arc loaded beyond their 
yield point they stretch very rapidly. 
Elongations of the order of 25 percent 

lot in the least uncommon and 
• metals stretch far more before 
breaking. Therefore if joints are to 
be made which approach the strength 
of the metals themselves, the jointing 
material used must be capable of with- 
standing very severe strains before break- 
down occurs. 

• Adhesives must not conode metals. 

It is difficult to give any explanation 

of the nature of adhesion. In gluing 
porous materials, the glue penetrates 
into the surface of the material and 
the joint made by hardening of the 
glue depends for a part of its strength 
upon the resulting interlocking of ad- 
hesive and adherend. 

With metals, such a penetration by 
the glue cannot occur to any appreci- 
able extent and the resulting interlock- 
ing accounts for only a small propor- 
tion of the strength of the joint pro- 
duced. Perhaps this will be more readily 
appreciated if it is understood that 
bonds may be made quite readily be- 
tween polished metals and that their 
strength is in no way inferior to those 
made between metals whose surfaces 
have been deliberately roughened by 
shot blasting or wire brushing. 

It is reasonable to conclude that in 
bonding metals, forces of a different 
nature from those arising from me- 
chanical interlocking must also operate. 
Such forces are probably the result 
of inter-molecular attractions between 
the metal surface and hardened glue, 
and the effect produced by them is 
usually referred to as "specific adhesion” 
to distinguish it from the “mechanical 
adhesion” resulting from interlocking. 

Mention must also be made of the 
"pressure welding” of some of the 
softer metals. The surfaces of the met- 
als are thoroughly cleaned and then 
pressed together very strongly, some- 
times at an elevated temperature. 
Under these conditions the metals are 
welded together without any adhesive, 
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presumably by the intcr-molccular at- 
tractions across the surfaces of the 
metals when brought into contact. 

► Metal Pre-Treatment— Before discus- 
sing glues which have been developed 
recently for the bonding of metal, it 
may be well to mention what pre-treat- 
ment of the metal itself is desirable. 
Traces of grease result in inferior or 
unsatisfactory wetting of the metal and 
consequently a thoroughly reliable 
method of degreasing is essential. Tri- 
chlorcthylenc vapor baths have been 
used for this purpose for many years 
and have given satisfactory results. 

It is also important to remove any 
corrosion from the metal surfaces. For 
example, steel which is rusty or cov- 
ered with scale or light alloys which arc 
corroded may be sand-blasted, wire- 
brushed or rubbed vigorously with em- 
ery. Chemical cleaning agents may also 
be used, and a mixture of chromic 
and sulphuric acids is known to provide 
a suitable method for pickling alu- 
minum alloys. 

One of tne most successful glues for 
metals was developed in 1941 by Aero 
Research Limited, Duxford, Cambridge. 
This glue, Redux, consists of a phenolic 
resin which wets the metal surfaces, 
together with a polyvinyl formal pow- 
der which gives the joint considerable 
toughness and ductility. 

The two constitutcnts taken together 
satisfy all the conditions which wc have 
proposed for metal glues. 'The polyvinyl 
formal has good mechanical properties, 
a high softening temperature and is 
resistant to most solvents. But even 
under the influence of heat and pres- 
sure, it does not wet metal surfaces 
satisfactorily. If the phenol formalde- 
hyde resin is first brushed on the metal 
and then the powder sprinkled onto 
it, the metals may be strongly bonded 
by clamping them together and curing 
tlic resin at a suitable temperature, e.g. 
at 140-150 deg C. for 15-20 minutes. 
The liquid resin makes possible the 
wetting which is essential for good 
adhesion and then it polymerb.es into 
a hard solid material resistant both to 
solvents and to weathering. 

► Rubber to Metal— A recent develop- 
ment of the Redux process has been 
for the bonding of rubber to metal. 
Hitherto this has been carried out by 
brass-plating the metal, followed by 
vulcanizing the rubber. Since it is dif- 
ficult to brass-plate many metals, the 
process has in practice been restricted 
mainly to bonding rubber to mild steel. 
By means of Redux, vulcanized natural 
or synthetic rubbers may be bonded to 
light alloys, stainless steel, etc. The 
rubber is first treated by immersing it 
for a few minutes in concentrated sul- 
phuric acid, followed by washing, dry- 
ing, and application of the Redux 
adhesive. 

The effect of the concentrated acid 



DIFFERENTIAL 
PRESSURE SWITCH 

by Boeing 
Engineers for the Boeing B47 

Manufacturers like Boeing find Aerotec Pressure Switches built to 
exacting specifications for aircraft such as the B47 Stratojet, where per- 
formance qualifications are most demanding. 


Now in production, Aerotec M-818 is vib 
cps with 10 g’s acceleration. It is capable of with 
120 psi., without change in setting. Rated for 
inductive, up to 45,000 feet. 


ration resistant up to 500 
standing surge pressure of 
28 volts DC, 3 amperes 
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LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 

fay 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles, California 

Unusual opportunities for Aerody- 
namicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineering 
skills other than aircraft may be 
adaptable through paid training 
program. Also openings for 

Recent Engineering College 
and Technological Graduates 

Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding de- 
fense effort. Transportation to 
California and established train- 
ing time. Salaries commensurate 
with experience and ability. 


Please include summary of 
education and experience 
in reply to: 

Engineering Personnel Office 
SECTION 3 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles International Airport 
los Angeles 45, Calif. 


is to make the rubber surface a little 
harder and to cover it with fine cracks, 
usually called “crazing," which are only 
noticeable when the rubber is distorted. 
Chemically the change appears to be 
the conversion of the rubber to various 
isomers with superior adhesive proper- 
ties. If the immersion in acid is un- 
necessarily prolonged, the surface hard- 
ening will be very marked and the 
rubber may be made unsuitable for use. 
It is often desirable to spread the acid 
by felt only on those surfaces of the 
rubber which are to be bonded. 

The glue is normally cured in about 
15 minutes at 140-1 $0 deg. C-, but 
rather lower pressures than the 100- 
200 psi. used in metal bonding have 
been found satisfactory. For rubbers 
which will not withstand the bonding 
temperature required for curing Redux, 
a neutral accelerator may be added to 
the resin which reduces the curing cycle 
to about 20 minutes at 110-120 deg. 
C. or to about 5 minutes at 140-150 
deg. C. 

► Equipment Needs— To carry out pro- 
duction bonding, it is essential to de- 
grease and chemically clean the metal 
surfaces and immediately to apply the 
Redux liquid and powder. After a 
period to allow evaporation of the small 
amount of solvent in the Redux liquid, 
the parts must be clamped together 
with a pressure of approximately 100 
psi. and subjected to a temperature of 
140-150 deg. C. for 20 minutes. This 
temperature cycle is not sufficient to 
have any appreciable affect on the heat 
treatment and strength of aluminum 
alloys, nor is it sufficient to make them 
susceptible to intercrvstalline corrosion. 
Experience to date has shown that it 
is almost essential for good production 
work to have all the stages of bonding 
in one workshop. Whenever efforts 
have been made to degrease and clean 



LEADING EDGE of Bristol 175 wing 
built up from curved panels with corrugated 
inner skin Redux-bonded to outer skin. 


the metal in one part of a factory and 
complete the bonding in another, there 
have been occasions when panels have 
been contaminated in transit and ex- 
pensive components have had to be 
scrapped. 

Flat panels are most economically 
handled in steam-heated hydraulic 
presses and a large number of single- 
curvature panels can also be dealt with 
similarly. For example, de Havilland, 
Hatfield, bonded some wing and fu- 
selage panels for the Dove in a flat 
press, and then wrapped them round 
the fuselage frames or wing ribs. This 
was not difficult because the skins were 
very thin, but a rather different tech- 
nique can sometimes be applied to 
thicker skins. Short Bros. & Ilarland 
Ltd., Belfast, pre-formed some skins 
for float struts, bonded stiffening mem- 
bers to them in the flat press and then 
allowed them to spring back to the 
correct curvature after removing the 
pressure. Needless to say, some expe- 
rience is necessary to judge how far 
such methods are practicable. 

For dealing with doubly-curved pan- 
els two methods have been devised so 
far. Bristol favored the use of an auto- 
clave and has developed the necessary 
plant so that reliable and economical 
production is now carried out on a 
very large scale. De Havilland adopted 
quite a different technique. They have 
bonded stringers to double-curved skins 
up to 30 ft. in length in a long, narrow 
steam-heated press, with tools machined 
to the correct contours to apply the 
pressure necessary for bonding. In this 
equipment, they glue one stringer at 
a time to the wing or fuselage skin. 

► Savings in Cost. Weight— The contri- 
bution which metal bonding can make 
to savings in cost is twofold. Because 
of the savings in structure weight, the 
aircraft can carry more payload and 



SPAR-NOSE assembly of Bristol 175 wing 
consisting of leading edge section shown at 
left attached to main spar structure. 
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earn more revenue. And Redux has 
already led to savings in the cost of 
producing aircraft. 

This can be seen most clearly from 
a comparison with the work involved 
in riveting 4 ft. by 12 ft. panels for 
the Dove. On such panels there are 
about eight “top-hat" stringers, running 
parallel to the longer sides. Each would 
have two rows or riveting, for which 
it would be necessary to jig-drill the 
holes in skins and stringers, to counter- 
sink the holes in the skins, and then 
to put in each rivet individually. Bond- 
ing, on the other hand, may be carried 
out in a total time of about J hour 
after degreasing and chemical cleaning, 
and has the additional advantage that 
all the attachments are made in the 
one operation. 



BRISTOL uses Redux bonding for fabri- 
cation of simple sandwich structure ribs. 
Surplus core on right-hand unit is band- 
sawed off. 


► Methods Compared-IIaving given 
this description of metal adhesives at 
present available in Great Britain, let 
us compare them briefly with others. 

For many years engineers have used 
rivets to join sheet metals, but this 
method suffers from a number of dis- 
advantages. Sometimes it is unsuit- 
able because of the unsightly appear- 
ance of the rivet heads; in aircraft con- 
struction, their aerodynamic drag causes 
a loss in speed and range of the air- 
craft. In addition, it is now widely rec- 
ognized in the British aircraft industry 
that Redux bonded structures are often 
stronger than similar riveted ones. 

The brazing and soldering of light 
allovs, although sometimes practised, 
are hardly the simple and reliable proc- 
esses which they are for joining steels; 
moreover, soldered joints have a poor 
resistance to corrosion. Spot welding 
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The reason manufacturers of jet engines 
and aircraft are turning more and more 
frequently to Parker for vital new parts, 
including valves and related components 
for fuel and hydraulic systems, is to be 
found in the skills and know-how of Parker 
craftsmen. They are skills and know-how 
that result in precision-machined parts, 
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For Operating Temperatures... 
-100° to + 500° F. 

Connecticut Hard Rubber chemists have built real temperature resist- 
ance into COHRLASTIC Fabrics. 

These silicone rubber-coated fibreglass materials remain soft, flex- 
ible and resilient over an extremely wide temperature range. 

Meet AMS 3315 and QM MIL-T-10035A 
Their excellent resistance to hot oil makes them an ideal gasketing 
{under conditions that cause other materials to harden and leak. 
Thousands of applications have proved their effectiveness. Equally 
good sealing is obtained at very low temperatures ... an important 
feature for winterization, aircraft or refrigeration work. 

COHRLASTIC fabrics may be readily cut to size or died out to 
form gaskets ... or are obtainable in the form of finished gaskets. 
Send for technical data sheets giving physical properties. 


Gaskets 
Diaphragms 
Ducting 
Conveyor Belts 
Heat Sealing Jaws 
Boiler Sealing 
Expansion Joints 
Press Covers 
Electric Insulation 
Low Temperature 
Service 


The Connecticut Hard Rubber Co. 


36 


414 East Street, New Haven, Conn. 


of light metals is a more difficult proc- 
ess than for steels because of the good 
electrical and thermal conductivity of 
aluminum and its alloys. Heavy cur- 
rents and an accurate control of cur- 
rent, pressure and time of welding are 
necessary, and even then, spot welding 
can usually be applied only to sheets 
of approximately the same thickness. 
No such limitation occurs in gluing, 
which can be used effectively for joining 
extrusions, forgings, sheet or castings of 
widely varying thicknesses. 

► Inert Arc Welding— A method for 
making joints between light alloys 
which has advanced rapidly in recent 
years has been electric arc welding in 
an atmosphere of argon gas. The inert 
argon gas effectively prevents oxidation 
of the aluminum and thereby eliminates 
the need to use fluxes to dissolve the 
oxide. There are still disadvantages in 
its use, however, not the least being 
the relatively high cost of argon and 
of skilled welders. And, of course, any 
process dependent upon heating the 
metal to its melting point destroys the 
properties produced by careful heat 
treatment. It also introduces the risk 
of distortion of the components. 

It is reasonable to conclude that for 
many applications, metal gluing proc- 
esses possess advantages which are suf- 
ficiently striking to encourage engineers 
to make the quite drastic change in 
production methods which their adop- 
tion requires. If, however, the maxi- 
mum advantage is to be obtained from 
this innovation, it requires an even 
bigger change in the outlook of the 
designer than it does in that of the 
production engineer. 

Motion Sickness 
Program Pushed 

The Air Force School of Aviation 
Medicine has announced a joint proj- 
ect with the Army and Navy to study 
the effects of certain drugs and drug 
combinations as preventive in motion 
sickness. 

Major purpose of the project is to 
find a medicine which gives the best 
motion-sickness prevention with the 
least side effects. The series of experi- 
ments is an extension of those con- 
ducted a year ago in which soldiers 
aboard an Atlantic transport were given 
drugs, under controlled conditions. 

Benadryl, which was found last year 
to be one of the better preventives, will 
be used as the control drug this time. 

For the three-service project. Army 
provides the men as subjects, Navy the 
ships and a medical officer for each and 
the Air Force conducts the study. 

Ships are being used instead of air- 
craft to save time through the increase 
in the number of man-tests which can 
be performed in a given time. 



Visor Adds Safety 
In High-Speed Bailout 

New protection for jet pilots is this 
full-face visor that anchors the helmet 
during a high-altitude, high-speed bail- 
out. Developed by Bausch & Lomb 
Optical Co. for the Air Materiel Com- 
mand, the clear plastic shield is 
mounted on the helmet by a metal 
yoke and holding plates. 

Pulled down over the pilot’s face, it 
locks in place, safeguarding against up- 
rush of air blasts which normally might 
tear the helmet off the head. Teamed 
with the helmet, it keeps the oxygen 
equipment with the pilot and affords 
protection against facial injury. When 
not in use it can be pushed up out of 

Helmet-visor combination recently 
was successfully tested at Holloman 
AFB, New Mexico. Visor is now in 
production. 

New Autopilot Allows 
Unlimited Maneuvers 

llirec non-tumbling rate gyros arc 
the heart of a new electrical autopilot, 
featuring unlimited maneuverability, 
just announced by Westinghouse Elcc- 

Dcscribed as the speediest and most 
sensitive automatic pilot ever built, 
the device is slated for installation in 
the F-94C all-weather fighters being 
built by Lockheed Aircraft Corp. for 
the U. S. Air Force. 

► Joint Venture— Several years of basic 
research and flight testing by Westing- 
house scientists plus more tnan a year 
of development work at Wright-Patter- 
son AFB, Dayton, O., led to the final 
instrument. 

A test model was flown for over 60,- 
000 air miles in an F-82 Twin Mustang 
during the program’s research phases. 

Westinghouse says that the auto- 
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pilot is the first with unlimited maneu- 
verability, and credits that quality to 
the use of three non-tumbling rate 
gvros. These gyros respond to rate of 
change of position rather than to posi- 
tion itself, and are therefore produc- 
tive of faster responses. 

Another claim for the autopilot is 
extreme lightness; its weight is stated 
as being less than one-tnird that of 
conventional autopilots. 

► Finger-Tip Control— Flight con- 

troller for the autopilot is a single con- 
trol knob. For normal flying, the con- 
troller is arranged for coordinated flight. 
To climb, the pilot pulls back on the 
knob; to turn, he rotates it to right 


or the left. The rate of turn depends 
on the amount the knob is turned, and 
control coordination is automatic. 

For combat, the pilot switches the 
autopilot to a stage of complete 
maneuverability, in which coordination 
of the plane depends largely on the 
pilot. 

Dr. Clinton R. Ilanna, associate di- 
rector or Westinghousc Research Labs 
who made the official announcement of 
the autopilot, said that it is suitable 
for military and commercial aircraft. 
And, with an eye to the future, he 
added that with radio control of the 
autopilot, the flight of guided missiles 
could be directed. 



HEU-COIL CORPORATION 
j 47-208 Thirty-Fifth Street, Long Island City 1, N. Y. 
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Flying Test Beds 
Amplify Jet Data 

The flying test bed is playing a major 
role in Pratt & W hitney Aircraft’s de- 
velopment program for its turbojets and 
turboprop. 

Already in service for carrying these 
powcrplants aloft for extensive runs arc 
these vehicles: 

• P&WA-owncd Boeing B-17 Flying 
Fortress mounting the new T-34 turbo- 
prop in its elongated nose. 

• Boeing B-29 Superfortress loaned by 
the Navy and toting in its bomb bay 
the J-t$ Turbo- Wasp fitted with aii 
afterburner. 

And a Boeing B-50 Superfortress on 
loan from the Air Force is being 
groomed to carry the new J-57 in a pod 
that is to be suspended from the plane’s 
belly. 

This flying test bed technique supple- 
ments the facilities of P&WA's huge 
Andrew Willgoos Turbine Lab. In addi- 
tion to performing jobs that cannot 
be done in the lab, the aerial testing 
procedure gets the engine aloft at an 
early stage of development and reveals 
any operational weaknesses well in ad- 
vance of production, so that remedial 
measures may be taken in ample time 
to meet schedules. 

► Wider Study— Relying on the safety 
afforded by the four basic piston en- 
gines powering the flying test beds, test 
crews enjoy a wider latitude of experi- 
mental study, and it is possible to 
maintain specific test conditions more 
precisely than could be done if a jet 
fighter were carrying the experimental 

And the large bombers provide an 
opportunity to gather substantial quan- 
tities of data per test hour because of 
load-carrying capacity. Special fuel sup- 
plies and tons of test and recording 
equipment can be hauled. A test engi- 
neer can be accommodated at a spe- 
cially rigged station to operate the ex- 
perimental engine and a data observer 
taken along to check the instruments 
and automatic recorders. 

Also, since the experimental engines 
need be cut in only when desired test 
conditions of airspeed and altitude are 
reached, jet fuel can be conserved solely 
for test runs, thus allowing long trial 
periods and making possible more varied 

An indication of the dividends stem- 
ming from the flying test bed technique 
is shown in the early aerial tests of the 
J-42 in a B-29. Data on the cause and 
cure of engine blowout in quick acceler- 
ations at high altitude was provided by 
1 37 hours of runs. In addition, the tests 
afforded data that led to boosting the 
altitude at which the engine could be 
relighted from 10.000 to over 30,000 ft. 
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Higher Subsidies for More Planes 

Air Coordinating Committee prominent in military-civil 
program to obtain funds for expanding transport reserve. 


Need for a bigger U. S. military air 
transport reserve fleet demonstrated in 
the Korea airlift operation has set top 
military and civil aviation leaders to 
work on a new program for increasing 
air transport subsidies. 

If Congress is willing, funds for the 
proposed program will be the biggest 
shot in the arm air transport has had 

Most important subsidy increases 
from the military viewpoint are 
planned for international routes and 
for all-cargo operations. 

The military services, the Air Coor- 
dinating Committee, the Civil Aeronau- 
tics Board and the National Security 
Resources Board are all figuring in the 
subsidy plans. 

About half the programs already 
have top-level approval; some that need 
no new congressional appropriations are 
already underway. Others are being 
readied by ACC for presentation to 
Congress. 

ACC is in closest touch with air 
transport build-up plans, as the clear- 
ing house of civil and military aviation 
policy of the government. Through its 
technical subcommittees, ACC also im- 
plements much of that policy after it is 
established. 

The subsidies contemplated or started 


• All first-class mail will move by air. 
That means 600-700 more transport 
planes may be needed. 

• Subsidy of international tourist-fare 
travel on U. S. carriers. Means is not 
yet clear. 

• Vast air freight subsidy in a form not 
yet fully decided. (Even first-class mail 
by air would not build international air 
freight to the desired level.) 

• More military use of airline services 
wherever desirable and economically 
justifiable. This has already started. 

• Accelerated depreciation rates on 
new plane purchases. 

• Economic route patterns for domestic 
trunklines, keeping unprofitable cities 
off trunkline service. CAB showed in 
the recent Southern-Service-to-the- 
West case that it means to implement 
that policy. 

• Speed-up in all-weather electronic 
aid installations at airports and in 
planes. Supplemental appropriation bill 
at this Congress will carry increased 
airport facilities funds for CAA. 

• Air freight prototype development. 
Air Force last month sent to manufac- 
turers its requirements for a 25,000-lb.- 
payload air freight plane development. 

Some of these air transport aids 
sound like the "national aviation pol- 
icy” the Congressional Aviation Policy 
Board presented at the second session 


of the 80th Congress. But many are 
new plans, and all are getting the re- 
quired military push for the first time. 

► Build-Up Timetable— Two of these 
plans for stimulation of airline prosper- 
ity and new plane purchases are already 
going into action: military encourage- 
ment and use of airline services, and 
CAB strengthening of trunkline routes. 

The Military Traffic Service is now 
consciously encouraging military agen- 
cies to use airlines wherever possible 
(Aviation Week Feb. 5). Air Trans- 
port Assn, estimates 1951 military 
travel on airlines at over $1S million- 
compared with $5 million last year. 

Civil Aeronautics Board is deter- 
mined to help the domestic trunklines 
toward self-sufficiency by cutting down 
on profitless route services. This, says 
Chairman Delos Rented, will mean 
better profits, making possible lower 
fares, making for more traffic, requiring 
more planes. (This applies chiefly to the 
domestic trunklines; international car- 
riers may need considerably higher sub- 
sidies to bring about the increased 
profits and lower fares programmed to 
raise America’s international air freight 
and passenger traffic up to military re- 
serve requirements.) 

As to transferring all long-haul mail 
to air carriers, that depends on the 
present or a later Congress; without ap- 
propriations the Post Office cannot act 
upon it. The Post Office Department 
told the 80th Congress Aviation Policy 
Board such a transfer would add from 
600 to 700 more planes to the United 
States civil fleet. The Congressional 
Aviation Policy Board commented on 
this as follows: "To the extent that the 
air transport reserve required by na- 
tional security would thus be financed 
by mail revenue, the over-all defense 
costs to the nation would be reduced.” 

Air freight subsidy on a grand scale 
may be partly accomplished by the air 
transport of all first-class mail. 

A big increase in international airline 
subsidies to promote tourist- fare air 
travel demands new money appropria- 
tions. This plan has heavy backing of 
both Air Force and State Department. 

► Depreciation Angle— Accelerated de- 
preciation of new planes is already be- 
ing planned at Defense Production 
demonstration and National Production 
authority. Five-year depreciation of 
an entire aircraft appears permissible 
under the Defense Production Law. 
Later legislation may even further in- 
crease airline equipment depreciation 
rate for tax purposes. Idea is that the 
airlines could buy new equipment when- 
ever confident they will not run into 
an economic slump in the near future; 
if a bad slump in airline business oc- 
curred perhaps three years later, the 
plane would already be written off. 

Two proposed big stimulants to fu- 
ture airline business and to transport 
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planc manufacturers are better all- 
weather electronics equipment, and a 
new and more efficient version of the 
cargoplane. 

Reducing weather miniimims to the 
200-ft. ceiling and i-mi. visibiltv limits 
is now attainable as approach lights 
and radar go into more than 20 airports 
this year. But increased CAA appropri- 
ations will be required to speed up the 
implementing of the all-weather pro- 
gram, and get it back on long-range 
schedule. 

ACC’s Airports Use Panel is now 
preparing requirements for an increased 
electronics program to be submitted in 
a request for additional appropriations 
this year. This is a follow-up to recom- 
mendations of NSRB's Airport Task 
Croup. 

Meanwhile development of a low 
ton-mile-cost civil air freight plane in 
all probabilitv will have to await new 
legislation. The present prototype test- 
ing law is generally regarded as too 
weak to prove an effective stimulant to 
civil plane development under present 
conditions. 

But the best immediate solution is 
provided by the Air Force plan to move 
ahead and develop a new 25.000-lb.- 
pavload cargoplane for itself (see story. 


► Civil-Military Policy-Chief military- 
civil air policy coordinator is ACC, with 
Presidential-ordercd responsibility for 
coordinating federal policy in the field 
of aviation. Mobilization gives the mili- 
tary representation on ACC an unoffi- 
cially dominant position on the inter- 
departmental committee, although by 
Executive order the committee must 
vote unanimously. 

Committee membership, under chair- 
manship of Delos Rental is now John 
A. McCone. Undersecretary of the Air 
Force; J. Weldon Jones. Assistant Di- 
rector of the Budget Bureau; Thomas 
W. S. Davis. Assistant Secretary of 
Commerce; Dan A. Kimball. Under- 
secretary of the Navy; Robert J. Smith, 
Vice Chairman of NSRB; John M. 
Redding, Asst. Postmaster General; 
James E. Webb. Undersecretary of 
State; E. II. Foley. Jr., Undersecretary 
of the Treasury. Executive secretary is 
Charles O. Cary. 

Recommendations for airlines' place 
in mobilization have already been 
drafted by the Industry-Government 
Task Study Group of NSRB. But the 
President will not get these until the 
other civil air groups have drafted their 
final recommendations. This should be 
about the end of this month, or by Apr. 
1 5 at the latest. 


AF Issues Call for Air Freighter 

Craft must land on small, rough strips, be able to carry 
25,000-lb. payload; entry deadline is Mar. 16. 


A new Air Force design competition 
for a 25,000-lb. payload air freighter 
plane, promises to provide many of the 
answers to the growing requirement 
for more efficient air cargo carriers. 

Air Materiel Command has set dead- 
line for submission of entries in the 
new competition for Mar. 1 6. only two 
months after it was announced, in- 
dicating the urgency of the require- 

Hcre are the tough specifications 
that AMC, Military Air Transport 
Service, and Army representatives nave 
agreed on, and which manufacturers’ 
designers arc now sweating out: 

• Payload, 25,000 lb. at San Francisco- 
Hawaii range. 

• Takeoff distance, 5000 ft. over a 50- 
ft. obstacle, and 1 500 ft. with Rato. 

• Landing distance, 5500 ft. with brakes 
only. 

• Two loading doors, one at the rear 
end, the other in the side. 

• T readway capable of supporting 15,- 
000 lb. single axle load. 

• Cargo flooring conventional, bearing 
about 200 lb. per sq. ft. load. 

• Low loading deck, so cargo handling 
is near ground level. This presumably 
implies a mid-wing or high-wing craft. 


• Minimum cmise speed, 250 knots. 

Commercial air cargo designers may 
contend that this plane will not be suit- 
able for airline use without substantial 
modification, but it is. at least, a start- 
ing point for them. 

► Flexibility Wanted— Air Force and 
Army want a plane that will carry any 
type of cargo including very high density' 
items almost any place, including right 
up into the rough little airstrips of the 
combat zones. Today’s bigger trans- 
ports have to unload at big fields. and 
transfer their loads to smaller trans- 
ports with short-field landing capabili- 

MATS operations chief, Maj. Gen- 
eral William Tunncr, demands that the 
military air transport be able to go all 
the way into the combat zone airfields, 
which may be short and rough. 

This plane may at first appear too 
military to yield a low ton-mile cost for 
profitable airline operations. But here 
is why it may not be. The loading deck 
and the two cargo doors will lower 
handling costs. 'Hie headway built to 
handle military vehicles need not be 
kept in a civil version of the plane. 
Finally, the plane is designed for air 
freight; the exclusively military features 
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may be modified or omitted in com- 
mercial use. But the military power 
loading requirements might still be too 
uneconomical for airlines. 

► Engines— AMC has named a number 
of available engines for the designers to 
choose from. The Allison T-40 is most 
prominently mentioned. But turbo- 
prop progress poses the question: 
Should the turboprop be counted on to 
develop as fast as the plane may be 
built? So competing firms are likely 
to come up with two alternate designs: 

• A reciprocating engine installation 
convertible later to turboprops. 

• A pure turboprop design. 

That way they leave final decision to 
the military, but get in an entry to 
suit cither possibility. 

This air freight plane for military air 
transport must meet many basically 
different demands: 

• Long-range conventional cargo haul- 
ing now done bv the MATS DC-4s 
and C-97s. 

• Assault transport to advance type 
bases or rugged strips. 

• Highly specialized operations, like 
carrying heavy vehicles or cannon, or 
making parachute drops out the rear 

► Interim Period— It takes several years 
from the design competition stage to get 
cargo fleets in operation. Meanwhile. 
Defense Department must make the 
best of existing types. 

The Pentagon is now working up a 
change in military transport policy. 
Within three months, three develop- 

• Unification of the AF Combat Cargo 
Command and the Military Air Trans- 

• Big orders for more transport planes 
of existing types. 

• Specifications drawn for future types, 
like the 25,000-lb. payload plane dis- 
cussed here. 

The 1 00,000-lb.-pavload idea is still 
in vague talking stage, with flying wings 
and package loading units, or pods, 
featured prominently. 

Meanwhile, it is possible the Defense 
Department wall order more interim 
planes such as the DC-6B. the Chase 
XC-125, the C-124 and perhaps the 
Super DC-5, now about to get Air 

Force evaluation tests. 

Panagra Stands by 
NAL Interchange 

Panagra says it will stick to its guns 
in the four-way airline fight over South 
American-New York through-plane serv- 
ice via airline interchange at Miami. 
Despite heavy pressure from four com- 
pany directors. Panagra management re- 
fuses to switch from its interchange 
agreement with National Airlines to one 
with Eastern Air Lines. 


Pan American World Airways, half 
owner of Panagra, asked Panagra to drop 
the proposed National agreement. Pan 
American had an interchange agreement 
with National, but PAA says National 
recently repudiated it; so PanAin ar- 
ranged an interchange with Eastern Air 
Lines instead. 

Then PanAm's four directors on the 
Panagra board wrote a strong public let- 
ter chastising Panagra President Andrew 
Shea for sticking with National instead 

Panagra says it will stay with the 
National Airlines agreement because of 
timing advantage. CAB hearings are 
virtually complete and the agreement 
should get final CAB approval early this 
summer. The original Panagra-National 
interchange agreement was filed at CAB 
May 11. 1949. Hence, Panagra reasons, 
if it starts all over again by filing for 
Eastern interchange, it w'ill take perhaps 
two years to catch up to where it is al- 
ready with the National agreement. 

Since the financial arrangements arc 
about the same as they would be with 
Eastern, and the plane service too, 

other agreement and start CAB pro- 
ceedings all over again. 

Panagra will be in direct competition 
with Pan American on the Buenos 
Aires-New York ran, when and if 
Panagra gets CAB approval of its Na- 
tional interchange at Miami. Plan calls 
for one first-class flight daily and two 
tourist flights weekly, Buenos Aires-New 
York via Panagra-National interchange 
at Miami. That makes nine roundtrips 


Carriers Hit Ban On 
Coast Common Fare 

Airlines and West Coast cities at 
CAB hearings last week fought hard 
against the Civil Aeronautics Board 
proposal that Chicago- West Coast fares 
be raised from the present common fare 
for all West Coast cities at $115.75— 
to SI 24.40 from San Francisco, SI 27.1 0 
for Portland, and $128.45 for Seattle 
on the Chicago run. 

CAB counsel has proposed raising all 
but the basic Los Angeles fare of 
$115.75. Counsel also recommended 
limiting the stop-over privilege to six 

Right now. the same $115.75 fare 
takes you to San Francisco via Los An- 
geles with unlimited stop-over privilege 
on the way. 

The airlines argued that the railroads 
have always offered unlimited stop-overs, 
and the airlines also find this the best 
wav to promote West Coast travel. 

CAB Examiner F. Merritt Ruhlen 
wound up hearings on the common fares 
investigation last week. 


QUALITY 
DROP FORGINGS 
For 

AIRCRAFT USE 

PRECISION FORGINGS FROM 
ALLOY, STAINLESS AND 
CARBON STEELS, ALUMI- 
NUM, BRASS, BRONZE OR 
COPPER. 

Our facilities are available for 
production and delivery of 
quality forgings to your speci- 
fications. 


ALL 

FORGING 
DIES AND 
TOOLS 
MADE IN 
OUR OWN 
PLANTS 


CONSOLIDATED INDUSTRIES, Inc. 

West Cheshire, Conn. 



NEW OMNIGATOR is VHP at its very 
best! With all 7 VHF units in one richly 
styled panel, it only weighs 1 8 Vh lbs. 
The complete system includes omni, 
two-way VHF radio, localizer, power 
supply & marker. INVESTIGATE AND 
FLIGHT TEST TODAY! 

narco — , 

NATIONAL AERONAUTICAL 



L CORPORATION 
WINGS FIELD, AMBLER. PA 


J 
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WAL Purchasing 
Unit Feels Pinch 

Traffic build-up and “mobilization 
scarcity” add up to a king-size head- 
ache for Western Air Lines purchasing 
department. 

Before Korea, WAL’s director of pur- 
chasing, Harrison Mahan, figured he 
had it made. Western's Los Angeles 
headquarters was a highly diversified 
area and supplied most of WAL's 
needs. Western had 1600 local suppli- 
ers, only 600 elsewhere. Its plane mak- 
ers, Convair in San Diego and Douglas 
in Santa Monica, likewise were nearby. 

This cozy supply situation enabled 
Western to keep one of the lowest in- 
ventories in the industry. Western 
kept a maximum of 45-60 days supply 
on general supplies, turned over its 
entire inventory three times a year. 

Now Western expects it will have to 
search far afield, accept many substi- 
tutes, build bigger inventories, and pay 
more for the thousands of things it 
needs to keep flying. 

► Lead Time Up— Mahan's ideal set-up 
developed cracks even before Korea. 
First, traffic increases required higher 
inventories. But scarcity and hard-to- 

S et items which started turning up in 
ite summer posed the biggest prob- 
lem. Lead time of all manufacturers 
has gone from 45 to 90-120 days and 
in some cases to 180 days. As a result 
Mahan now tries to anticipate his needs 


6 to 9 months in advance instead of 
the former 3 to 4 months. 

Scarcity also brought with it tire sub- 
stitute bogey. Mahan says this is ruin- 
ing Western’s standardization program. 
Though Western carries 37,500 items 
on its Cardex system, uses about 1700 
to 2000 expendable items, it was able 
to build up a standardization program 
which “meant a lot to us." Now Ma- 
han will have to build a bigger inven- 
tory to cover substitutes. 

Another aspect of scarcity already 
showing up, Mahan says, is the disap- 
pearance of name brands. “You can't 
always get the Doe Co.’s So-and-So, 
but you can get practically the same 
thing with another brand name and 

► Costs Up— Mahan figures supplies 
and equipment will cost Western 20 to 
25 percent more overall. That is, 
things he bought last year will cost 
that much more. How much more he'll 
have to buy because of increased traf- 
fic loads and longer lead time, he 

The airline operates 10 Convair 
240s, 6 DC-4s and 10 DC-3s. Its mod- 
ernization program is complete and it 
doesn’t plan any additional high density 
conversions because of increased busi- 

Traffic in the winter months already 
is up sharply. January was 14.3 per 
cent over the previous year. For the 
first nine months of 1949 Western re- 
ported a 48.9 percent increase in reve- 


nue-passenger-milcs, and a doubling of 
cargo ton miles. Mobilization is bound 
to build traffic even more. WAL's 
route system serves a big proportion of 
the western states’ military installa- 
tions, marine bases, navy bases, and 
procurement offices. Its industrial sales 
reservations have doubled in recent 
months. Big companies are sending 
their people out to scrounge for mate- 
rials wherever they can find them. 
They get better results by flying visits 
than they do by letters or phone calls. 

Another traffic booster is the placing 
of a “little capital” in San Francisco. 
Los Angeles businessmen, who already 
commute heavily on the high-densitv 
Los Angeles-San Francisco run, will 
need to make more trips to the regional 

PanAm Seeks to Open 
Operations to Tahiti 

Once-isolated Tahiti now is attract- 
ing the attention of U.S. airlines. 

Most recent development is that Pan 
American World Airways has sought 
CAB permission to operate there. PAA 
would connect Tahiti with Hawaii, Can- 
ton Island and American Samoa and 
says it can start a month after approval 
is granted. 

A new airline, Tahiti-Hawaii Airways, 
made the first Honolulu-Tahiti round- 
trip in January, using a chartered Trans- 
ocean Air Lines DC-4. It plans monthly 
flights from now on (AvtATtON Week 
Feb. 12). 

After PAA made its announcement, 
THA announced receipt of a French 
government franchise to operate the 
Honolulu-Tahiti route and said it will 
operate as a French corporation. It is 
now a Hawaii partnership. 

THA also announced purchase of a 
Grumman Mallard amphibious plane 
for SI 50,000 to use for inter-island serv- 
ice between Bora Bora and Papeete, 
a 150-mi. flight. 

CAB Issues Findings 
On Michigan Crash 

Findings of the Civil Aeronautics 
Board on the Northwest Airlines DC-4 
crash June 23, 1950, at Benton Harbor, 
Michigan, fatal to all 55 passengers and 
crew of three, are: 

• There is not enough evidence to assess 
one probable cause of the accident. 
Time of crash is estimated at 35 min- 
utes before midnight June 23. 

• Crew was thoroughly briefed before 
takeoff, including a forecast of thunder- 
storm activity and possible development 
of a line squall. 

• Squall line was described and located 
in a radio forecast issued one hour, 40 
minutes before the accident. 
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Raydist 



New position-measuring 
device claimed to have 
error of 1 in 5000 ft. 

A new highly accurate aircraft posi- 
tion-measuring device was delivered to 
Wright Field All-Weather Flying Di- 
vision last week by Hastings Instrument 
Co. The development contract for the 
new equipment— called Raydist— was let 
by All-Weather and sponsored by Air 
Navigation Development Board. 

Raydist will measure position with 
an error of only one foot for every mile 
the plane is from the ground station. 
Air Force will use Raydist's extreme 
accuracy to evaluate operational and 
development models of the 1LS, PAR, 
GCA and other gear that must project 
or indicate positions in space, where 
accuracy is very hard or impossible to 
check (Aviation Week Feb. 12. All- 
Weather has also ordered from Raydist 
a flat-surface plotting board to track 
aircraft positions as given bv Raydist 
readings. 

Altitude measurement with Raydist 
is still somewhat cumbersome, demand- 
ing a number of relays to achieve ac- 
curacy at different points. But altitude 
measurement application of Raydist is 
brand new and may be expected to be- 
come simplified through development. 
► Many Uses— High accuracy of the 
Raydist system, regardless of ground or 
weather conditions, makes it a candi- 
date for many air and surface jobs, in- 
cluding missiles tracking and direction. 
Current ranges used with Raydist are 
up to 170 mi. But increased power 
output can raise the range, as Raydist 
depends on low-frequency radio, which 
curves around the earth’s surface. 

Some current applications of Raydist: 
• Surveying. A standard line of Raydist 
navigation gear for hydrographic sur- 


veying has been developed for commer- 
cial use and is used by the Corps of 
Engineers. 

• Surface navigation. Hastings in 1949 
developed an automatic navigation and 
tracing system for Navy Bureau of 

• Piloted craft- The aircraft position 
measuring equipment installed at 
Wright Field last week is the first offi- 
cial three-dimensional position measur- 
ing equipment developed and delivered 
by Hastings. With this gear to demon- 
strate accuracy of one foot error per 
mile range, Hastings now hopes to get 
into automatic aircraft testing, naviga- 
tion, landing, taxiing, and other appli- 
cations. 

► How It Works— Raydist is a system of 
electronic surveying. A ground station 
with two or more small relay stations 
takes a carrier wave signal from any 
transmitter that is turned on in an 
airplane. 

Position is fixed by comparison of 
the phase angles of continuous waves 
that follow different hyperbolic paths. 
It tracks position through a solid grid 
of radio waves very close together. The 
system is comparatively new. It was 
pioneered by the company president, 
Charles Hastings, and first significant 


application was made by Hastings to 
measure aircraft ground speed on test 
runs in 1940. 

Proposed layout of the system for in- 
strument landing with or without auto- 
matic landing coupling involves the 
following Raydist equipments recently 
developed for All-Weather Flying Di- 

• Master station, mounted in the rear 
of a truck or in a control tower. 

• Airborne transmitter in each plane, 
which may be either the existing carrier 
wave equipment or else a special 12- 
ounce transmitter developed by Hast- 
ings. 

• More than nine relay stations. 

These together give all the signals 

and readings necessary for instrument 
landings and even taxiing on the 
ground, the company estimates. Con- 
ventional type computers and autopilot 
couplers could do the rest, the company 
says. 

Raydist operates on any frequency 
from lmc. to 20mc. The equipment 
recently demonstrated operates on 
9.160mc. A complete revolution of the 
equipment’s phase comparison dial in- 
dicates one-half wave-length, or 55-ft. 
change in the difference between the 
two paths of transmission. The phase 
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meter dial is divided into 100 parts, so 
each little marker on the dial indicates 
a movement of about 6 in. along the 
line joining relay stations. 

Two or more relay stations along the 
centerline of runway approach give alti- 
tude readings. Two or more relay sta- 
tions one each side of the centerline 
give azimuth indication for bringing a 
plane down the centerline. 

Overseas War Risk 
Insurance Coming 

Overseas aircraft operators unable to 
get insurance against war risks from 
private companies will probably be able 
to obtain it from the government soon. 

Legislation authorizing the Secre- 
tary of Commerce to offer such insur- 
ance has been approved by Senate 
Interstate and foreign Commerce 
Committee. There is general agree- 
ment on the measure, and it will prob- 
ably be enacted shortly. 

Department of Defense now insures 
aircraft performing defense work under 
contract. The government insurance is 
needed for commercial operations. 

"If an operator must take the war 
risk,” Air Transport Assn.’s executive 
vice president, Robert Ramspeck, ex- 
plained. "he has two alternatives, 
neither of which is desirable to the 
operator or in the national interest. 
First, he may simply cease operations 
sn a danger area, which would throttle 
the commerce; or he can continue op- 
erations and increase his charges suffi- 
ciently to compensate him for the risk 
he undertakes. This would make for 
a sharp rise in transportation costs, and 
would be reflected in the cost of the 
goods carried.” 

The Secretary of Commerce is al- 
ready authorized to offer war risk in- 
surance to shipping companies. In the 
last war, the Marine War Risk Insur- 
ance Program turned out to be a profit 
undertaking for the government, with 
premiums more than balancing claims 

War Damage Corp., it is anticipated. 


wall be reactivated to offer insurance 
against war risks of all types in the 
United States. Because of this, the air- 
craft war risk measure now pending 
does not provide insurance for opera- 
tions wholly within the continental 
U. S. 

Under it. Secretary of Commerce, 
after evaluations, would set premium 
rates for insurance and re-insurance for 
the following; 

• American aircraft and foreign-flag air- 
craft owned by U.S. citizens or en- 
gaged in operations considered in the 
national defense. 

• Crews and passengers on such air- 
craft— against loss of life, injury, or 
enemy detention. 

• Personal effect and baggage of crews 
and passengers. 

• Cargoes, including express or regis- 
tered mail. 

Fiscal Report Shows 
Tigers Flying High 

The Flying Tiger Line grossed $3,- 
958,923 in the October-December 
quarter, with net profit of $356,788. 
That brings profit for the first half of 
Flying Tiger's fiscal year to $879,413 
after taxes, or $1.16 a share. 

The air freight company's prospects 
are for business to hold up’at that level 
in the present half. Tokyo airlift opera- 
tion of seven DC-4s is helping swell 
volume and profits. 

These earnings are after charging off 
a reserve of $600,000 against probable 
retroactive tax increases. 

Volume for the October-December 
quarter set a new high, but profit was 
down from the first quarter because of 
labor cost increases and a retroactive 
charter price reduction on the Tokyo 
airlift, charged against the second quar- 

The company on Dec. 31 showed for 
the first time an earned surplus of 
$243,925. Current assets of $3,203,146 
compare with current liabilities of $1,- 
931,618. The company has no long- 
term debt, or preferred stock. 


GREATER CRUISING RANGE and SPEED 
sell more PLANES! 



Offer more than competition with Aeromatic® 
Propellers . . . world's only automatic variable pitch 
propeller for personal planes. Adds speed, range and 
safety. Saves fuel, makes planes handle like a dream! 
Find out for yourself, write for complete story to 
Koppers Co., Inc., Aeromatic Propeller Dept., 
263 Scott St., Baltimore, Maryland. 

Thu profiler with a brain lor personal planer 


( UcMMd under polenf, o 
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SHORTLINES 


► Air Express— January air express ship- 
ments through new terminals totaled 
122,151— a new high for January and 
second highest number for any month, 
topped only by December. Number of 
shipments was up 26 percent, revenue 
($553,158) up 41 percent over a year 
ago. 


► Alaska Coastal Airlines— ACA traffic 
in 1950 was best ever for all types; 
passengers up 13 percent to 26,244: 
charter flights 222 trips; cargo and mail 
1,598,000 lb. . . . ACA now owns 14 
planes, including a Catalina and six 
Grummans. The 1950 pavroll was 
$388,000. 

► All American Airways— Company is 
granting passes to all former employes 
now on active military duty, to fly the 
airline free whenever a vacant seat is 
available, or half-fare rate on a reserva- 


► Boeing Field— Seattle’s King County 
Airport has but one hard-surface run- 
way and a parallel lightplane strip. Yet 
its 103,573 landings and takeoffs last 
year topped the traffic at $ 14-million 
Seattle-Tacoma International, four miles 
away. Field was not closed down for 
any 24-hour period in the year. 


nomic survey of the states served by 
Braniff predicts a 10 to 1 5 percent gain 
in retail sales and 18-25 percent in 
industrial production for the region. 
Braniff has put out an attractive booklet 
on the economic study. . . . BIA has 
signed a five-year contract to carry 
Panama mail. 

► British Overseas Airways — BOAC 
Stratocruiser fleet has flown 3.7 million 
miles since introduction on trans-Atlan- 
tic routes December, 1949. 

► Colonial Airlines— Bermuda traffic of 
Colonial in 1950 gained 88 percent 
over 1949. Despite current record ad- 
vance bookings, Colonial will keep the 
$85 fare it started last spring. 

► KLM Royal Dutch Airlines— Cut-rate 
23-day excursion fares Glasgow-Amster- 
dam on Convair-Liners will reduce fare 
25 percent to 18 pounds 10 shillings 
for the return trip, starting Apr. 1 5. 

► International Air Transport Assn.- 
Four European airlines are using mile- 
age instead of money for figuring inter- 
line ticket debits and credits. They are 
BEA, Swissair, KLM, and Danish Air- 



SViap»<mT&oU 


Nobody needs to tell a ground crew man how the minutes and 
hours can pile up on an aircraft job unless the right tools are 
available. That’s one of the big reasons Snap-on professional 
mechanics’ tools are so universally used. They're designed 
with experience, built with care, of alloys scientifically selected 
to take the strains involved. They fit. They stand up. They help 
any mechanic to be a better mechanic, by giving his skill full 
scope. The range of Snap-onTools is complete — there are more 
than 4,000 of them. And, for information regarding special 
aviation tools in quantity runs, write the Snap-on factory. 
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©IP3 

EXCEPTIONAL 

FIRE DETECTOR 

OPPORTUNITIES 

AIRCRAFT TYPE 


■Rpaiv. \ % 

Qualified Men At 


P 1 A S E C K 1 


LAYOUT DRAFTSMEN 


WEIGHTS ANALYSTS 

KiSJl 

STRESS ANALYSTS 


AERODYNAMICISTS 

GLASS Hermetic Seal eliminates | 

With Aircraft Experience 

breathing. Absolute dependability ] 

• 

proven by thousands of hours (light j 

c lu _, _ . ... .j 

gines. Write^ for new cataiog. j 

vacations and opportunity to ad- 
vance in a growing industry. 

CONTROL PRODUCTS -INC 

Write, Giving Detailed Resume of 
Experience and Education to 

306 SUSSEX STREET • HARRISON, N. J. 

PIASECKI HELICOPTER CORP. 


Morton, Pa. Near Sworthmara 


lines. . . . ICAO is watching this as a 
test operation for possible general intro- 
duction internationally. 

► National Airlines— Immortalizing its 
heroic stewardess who died trying to 
save a child in the recent Philadelphia 
landing accident, National has started a 
Mary Frances Housley Memorial Fund. 
Variety Children’s Hospital is benefi- 
ciary. NAL has given a sizable sum and 
asks further contributions to swell the 
fund-with checks payable C. B. Cuinn, 
treasurer of the fund. 


► Panagra— A $ 300,000-engine and pro- 
peller conversion program on all Pan- 
agra DC-6s will install Pratt & Whitney 
R-2S00-CA-15 engines and Hamilton 
Standard reversible pitch aluminum 

► Pan American World Airways— PAA 
will use Stratocrnisers instead of DC-6s 
on West Coast-Australia flights starting 
this week. New routing cuts scheduled 
time to Sydney to 37 hours from 49 
hours. . . . Salesmen of PAA are shoot- 
ing for an average 60-percent passenger 
load factor for 1951, and total cargo 
quota of 29,263,000 ton miles. . . . 
Company has switched advertising to 
J. Walter Thompson Co. 


► Sabena— Belgian airline expects this 
year to equal last year’s 7872 trans-At- 
lantic passengers. . . . Sabena will soon 
again have four DC-4s on the Tokyo 
airlift, following overhaul of two. . . . 
Sabena 's airlift crews have been averag- 
ing 175 hours flight time per month; 
cargo load per plane has averaged close 


► Scandinavian Airlines System— SAS 
last week opened service Stockholm to 
Santiago. Chile. Scheduled at 38 hours, 
this flight is the fastest connection, 
Scandinavia-Chile. Stops are Copen- 
hagen, Geneva, Lisbon, Dakar, Recife, 
Rio de Janeiro. . . . SAS now serves 63 
cities in 34 countries on five continents. 

► United Air Lines— Traffic in January 
was up 55 percent over a year ago for 
United, to 124,394,000 passenger miles. 
Freight was up 27 percent to 2,126,000 
ton miles, express up 63 percent to 962,- 
000 ton miles, and mail up 36 percent 
to 1,235,000 ton miles. . . . United’s 
Mexican affiliate Lamsa showed a 40- 
percent gain for the year 1950 over 
1949, and a 100-percent January gain, 
1951 over 1950. One big reason: free- 
husband plan, allowing husband to 
travel free in winter, if with his wife. 

► Western Air Lines— About 14 percent 
more passengers traveled on Western 
this January than last; revenue other 
than mail increased 44 percent. 
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SEARCHLIGHT SECTION 


AVIATION CALENDAR 


tute of Navigation, Shorcham Hotel, 
Washington, D. C. 

Mar. 12-13— Short coarse on uses of aerial 
equipment in agriculture. Purdue Uni- 
versity, West Lafayette, Ind. 

Mar. 16— Sixth annual flight propulsion 
meeting, Institute of Aeronautical Sci- 
ences, Hotel Carter, Cleveland. 

Mar. 19-23— Seventh Western Metal Expo- 
sition, Oakland Auditorium and Exposi- 
tion Hall, Oakland, Calif. 

Apr. 16-18— Society of Automotive Engi- 
neers aeronautic and aircraft engine dis- 
play, Hotel Statlcr, New York. 

Apr. 19-21— Airport Operators Council an- 


1 Peabody, Me 
14-26— ATA annual engine 


confere 


n 


Apr. 


Chicago. 

Mav 12-13-Airlines Medical Directors Assn., 
eighth annual meeting. Hotel Shirley 
Savoy, Denver. Colo. 

May 13-14-Airline Medical Examiners Assn, 
fourth annual meeting, Hotel Shirley 
Savoy, Denver, Colo. 

May 14-16— Aero Medical Assn. 22nd annual 
meeting, Hotel Shirley Savov, Denver, 
Colo. 

May 17-19— Annual convention of the 
Women’s Aeronautical Assn, of the U. S„ 
Little Rock, Ark. 

June 11-1 5-Second annual conference on 
industrial research, conducted by Colum- 
bia University Dept, of Industrial Engi- 
neering, New York. 

June 13-16— Aviation Writers Assn, conven- 
tion, Hotel Commodore, N. Y. 

June 15-Julv 1-lntemational aviation dis- 
play, Grand Palais and Le Bourget Air- 
port. Paris. 

June 18-22— Private seminar on organization 
and operation of company standardization 
work, to be held by Dr. John Gaillard, 
Engineering Societies Bldg., New York. 

June 18-July 6-Threc-week Air Age Insti- 
tute course, Parks College of Aeronautical 
Technology of St. Louis University, East 
St. Louis. 111. 

June 23—1951 British National Air Races, 
Hatfield Aerodrome, Hertfordshire, for 
light, heavy craft, and jets. Entrv blanks 
available from National Aeronautic Assn., 
1025 Connecticut Avc.. N.W.. Washing- 
ton 6. Closing date for receipt of entries 
is May 1. 

, of the A 
Engincerine. Royal York Hotel. Toronto. 

Sept. 7-11-Third' annual Anglo-American 
Aeronautical Conference, convened jointly 
by Royal Aeronautical Society and IAS, 
Brighton. England. 

Oct. 3-6— Society of Automotive Engineers 
aeronautic and aircraft engine display. Ho- 
tel Starter. New York. 

Oct. 31 -Nov. 1— Society of Automotive En- 
gineers fuels and lubricants meeting, 
Drake Hotel, Chicago. 


PICTURE CREDITS 


ENGINEERS’ 


Goodyear Aircraft Corporation, one of the old- 
est aircraft development organizations in the 
field, now offers unusual opportunities to engin- 
eers, qualified through educational background 


A foremost producer of military aircraft during 
World War II, Goodyear Aircraft is continuing 
its long-range program for the development, 
design, and manufacture of a highly diversified 
line of products. In addition to currently manu- 
facturing airplanes and airships, the company 
also designs and builds a number of vital com- 
ponents, including wheels and brakes, plastic 
aircraft components, guided missiles, radar, 
and other materiel for the defense program. 

The diversification of products at Goodyear Air- 
craft Corporation has resulted in an unusually 
stable and progressive organization throughout 
postwar years. 

You are invited to investigate these opportunities 
by submitting a resume of your qualifications and 
experience, which will be given prompt and 
serious consideration. 


GOOD-YEAR 

AIRCRAFT CORPORATION 


AKRON 15, OHIO 


FLIGHT TEST 
ENGINEERS 

with three to seven years experi- 
ence needed for flight test opera- 
tions and flight test engineering 
for pilot and pilotless aircraft. 
Housing readily available for rent 
or purchase — long range pro- 
grams. 

Submit resume to 

CHANCE VOUGHT AIRCRAFT 

Division United Aircraft Corporation 

P. O. Box 5907, Dallas, Texas. 


General Electric 
Needs 

Engineers and Physicists 
Positions available in our Aircraft 
Gas Turbine Divisions, Lockland, 
Ohio, and Lynn, Mass, plants for 
experienced mechanical, electri- 
cal, aeronautical and metallurgi- 
cal engineers and physicists. 
Please send resume to Personnel 
Office, Aircraft Gas Turbine Di- 
visions, 920 Western Avenue, 
West Lynn, Mass. 

GENERAL ELECTRIC 
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BENDIX AVIATION CORP. 

PACIFIC DIVISION 

OFFERS IMMEDIATE POSITIONS IN ENGINEERING FOR THE 
DEVELOPMENT OF GUIDED MISSILES, RADAR, SONAR. SALARY 
COMMENSURATE WITH EXPERIENCE, TRAINING & ABILITY. 

SENIOR ENGINEERS JUNIOR ENGINERS 

Electro-mechanical. Designs for For laboratory design & tests & 
instrumentation, sensing instru- field tests of electronic equip- 
ments & servo-mechanisms. ment. 

SENIOR & JUNIOR ENGINEERS 

For the design of servo-amplifiers, pulse 
circuits, amplifiers, antenna, VHF-UHF- 
transmitters & receivers. 

Permanent employment in modern factory with excellent working 
conditions, including health insurance & vacation plan. 

Periodic wage & promotion review. 

Address Replies: ATT: ENGINEERING PERSONNEL MGR. 

BENDIX AVIATION CORP. 

PACIFIC DIVISION 

11600 Sherman Way No. Hollywood, Calif. 
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YOU CAN START 


CRANKSHAFT 


THAT 

with these NORTON crankpin grinders 


JOB 




AIRCRAFT & ELECTRONIC 
EQUIPMENT 


FOR SALE 



LOCKHEED LODESTAR 18-56 


As a leading supplier we offer a 
complete line of 

BRAND NEW INSTRUMENTS 



WUX Great Neck, N. Y. 


INSTRUMENT ASSOCIATES 

363 Great Neck Rd„ Great Neck, N. Y. 
Tele: Gnat Neck 4-1147 


FOR SALE 

DOUGLAS B-26 

Executive interior with 8 passenger 
seats plus two crew. Full radio 
equipment. Entire ship in new con- 
dition. 500 hours total time on air- 
craft and engines. New engines 
available with aircraft. 

CONTACT P. 0. BOX 8006 OR 
PHONE VALLEY 8876, 

NEW ORLEANS, LOUISIANA 



British West Indian Airways 

Port-of-Spain, Trinidad, B.W.I. 


TWIN-BEECHCRAFT 



A & E ACCESSORIES 
ENGINEERING 

55 Maple Avenue 
Sea Cliff, Long Island, N. Y. 


WANTED 



Professional 

Services 


DANIEL R. RANNEY 



WANTED 


AIRCRAFT PARTS WANTED 
AIRCRAFT COMPONENTS INC. 

Benton Harbor, Michigan 


AVIATION WEEK, 


SEARCHLIGHT SECTION 


One of America's largest stocks of UNUSED 

AIRCRAFT PARTS 

We own and offer all parts listed — plus many thousands 
more — stocked in our Baltimore warehouse! 


PRATT & WHITNEY 
AIRCRAFT ENGINE PARTS 


PRATT & WHITNEY 
AIRCRAFT ENGINE PARTS 


ELECTRONIC 


COMPONENTS 










HAMILTON-STANDARD 



HUGE STOCK OF ALL 
TYPES AN HARDWARE 
INCLUDING: 



Large Quantity 

AN6225 through AN6231 Packings 


281 Pieces #921 B 
STEWART-WARNER 
SOUTHWIND HEATERS 
output 200,000 BTU's/hr 


ELECTRICAL ACCESSORIES 



800 AN3096-5 Light Ancmbly 


490 AN6903-1 (A At 4007B) Accumulator 


★ Send us your material lists for screening! 
WRITE — WIRE — PHONE 


COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND 
TELEPHONE: CURTIS 3300 
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STRICTLY PERSONAL 

(Without the slightest difficulty, we have persuaded Herr Doktor H. A. Von F/ugen, 
M BS., to produce today's column. We present the good Doktor.-) 


JUNE IN JANUARY-While you easterners bask in sub-zero breezes coming up from 
Florida I send along the following, in anticipation of the coming summer. In journalism, 
we call this a scoop: 

"It’s not the heat: it's the humidity!" 

Those are words of sheer stupidity. 

Now if you’d say it as you oughta. 

Say, “It's not the temperature: it's the watah!" 


READ THE METER, MATER, PLEASE-One John A. Lemuel of Murphy, Miss., has 
taken umbrage at one of my poems which ran in this estimable page of Aviation Week, 
and I address to him these words: 

"Please be advised that I am very sensitive about my poems, I have two methods of 
'measuring' poetry: (1) I make 'em fit into a Gilbert & Sullivan melody, or (2) I count 'em 
off on my fingers. The poem to which you made reference was 'measured' by the digital 
method and, when I sent it in to the editors, the meter was correct— I think. The trouble 
is, my editor has only nine fingers on his left hand and. since he checked the fifth line on 
his right hand and the sixth line on his LEFT hand, the results in print were slightly 
asymmetrical. If he were NORMAL like I an. (10 fingers on each hand) he would not 
have deleted that one syllable word from the last line. P.S. Your Community Chest may 
auction this letter off ANY time.-(Signed) H. A. Von Flugcn.” 

Or, quote: 

Poetical license, a horrid excuse 
For indulging in terrible lingual abuse. 

Is something THIS writer would like vou to note 
Is absent from anything he’s ever wrote! 

Unquote. 


MY LETTER TO LIFE MAGAZINE-1 have sent the following letter to the publishers 
of Life Magazine. It was several months ago but my editors in New York have just 
uncovered this previously forgotten addition to the Von Flugcn private correspondence: 

"Gentlemen! It was with the greatest reluctance that I finally laid aside the Oct. 9 issue 
of Life, containing that inestimable thesis. GEOGRAPHY OF THE UNIVERSE. 

"As you are undoubtedly aware. Van Der Schlcmmer. Von Schussnig. McGillieuddy 
and the undersigned were among the first to attempt to assimilate the spectographic 
hypothesis as promulgated by that eminent astrophysicist early in the spring. 

“ Although certain of the more conservative galasial astronomers have posed the question. 
'Can the inverse differentiation of the third order actually produce nebular constipulation?’, 
this writer is in a position to state unequivocally, MAYBE. 

"The above facts, combined with the so-called “indevitiafed’ mathematical manipula- 
tion of certain infinite series, has resulted in one of the most startling developments to 
date, the stipulation of the non-homogeneous contra-rotating galasial ncbulums. 

“These matters are brought to your attention in order to avoid any possible impression 
— as a result of your excellent coverage of the conflagration — that inverse spanwise dis- 
tribution of the nebular p erverment may. at some time in the foreseeable future, cause a 
condition of galaxial constipulation," 

Well, to my surprise, I got a nice dead-pan letter back from Williston Rich, assistant 
to the publisher, saying he has put me on their mailing list to receive preprints of their 
science articles. What I want to know is, who is kidding who? 


MOST SENSIBLE STATEMENT OF THE WEEK-We've been asked to withhold 
his name because he works for a certain govt, agency, but he said it while discussing the 
new Part 8 of the civil air regulations: “Why with that, they can get along without the 
CAA just as well as with it.” 


MAKE HAY WHILE YOU. ETC.-A1 Minott, the aircraft powerplant expert, is usually 
inclined to take advice of salesmen with a grain, particularly when they’re trying to sell 
HIM. However, while discussing properties with a real estate sales person recently he 
picked up a tidbit he finds agreement with. Said the real estate salesman, "Young man. 
I’d advise you to get a lot while you’re young. 


GIVING HIM THE GREEN LIGHT-For you fun-loving readers we suggest this little 
gag to play on your mate next St. Patrick’s Day. come this March. Helen Lippis, wife of 
Rocco Lippis, pulled it last year, on the CAA's Region 7 chief of the Aircraft Engineering 
Branch— her husband. She stayed up after Rocky hit the hay and surreptitiously inserted a 
green bulb in the bathroom light socket. Next morning, while he was preparing to shave. 
Mr. L glanced into the mirror, caught a sight of his somewhat bilious reflection and emitted 
a shriek, saying he was green as a billiard table. "Of course. Darling," Helen replied 
calmly, "it’s St. Patrick’s Day." H. A. Von Flugen, M.B.S. 


WHAT'S NEW 


New Books 

D. W. Perrie, in Cloud Physics, has 
put together in very readable form a 
thorough study of the makeup of cloud 
forms and their actions. The author 
speaks of his subject from first-hand 
knowledge, being meteorologist for the 
British Columbia Forest Service and 
also a member of the Committee for 
the Study of Clouds and Hydrometers 
of the International Meteorological Or- 

Although much space is given to the 
internal physics of clouds, a substantial 
portion of the book covers observing, 
forecasting, and flying. The rare strato- 
spheric nacreous and noctilucent clouds 
arc also described, as are optical and 
electrical phenomena. A comprehensive 
chart of cloud characteristics giving de- 
tailed specifications is included at the 
end of the volume. Various cloud for- 
mations are illustrated. 

Published by John Wiley & Sons, 
Inc., 440 Fifth Ave., New York 16, 119 
pages, including indexes, price S4.50. 

Telling the Market 

Handy pocket-size brochure, BcndLx 
Ignition” Analyzer and Associated Equip- 
ment, describes the equipment, using a 
question and answer format, and in- 
cludes schematic diagrams. Write Scin- 
tilla Magneto division, Bendix Aviation 
Corp., Sidney, N. Y. . , . 32-page man- 
ual. Its Easy to Bend, fully illustrated 
■with clear and simple drawings shows 
numerous production applications of 
Di-Acro benders is available from 
O’Neil-Irwin Mfg. Co.. Lake City, 

Aluminum alloy protection and paint 
adhesion coatings are covered in de- 
tailed reprint of a paper. Amorphous 
Phosphate Coatings for Protection of 
Aluminum Alloys and for Paint Adhe- 
sion, a paper by Alfred Douty and F. P. 
Spruance, Jr., presented at national con- 
vention of American Electroplaters 
Society. Write the American Chemical 
Paint Co., Ambler, Pa. 

Detailed planning data for installa- 
tion of medium intensity airport light- 
ing for small fields and for secondary 
runways and taxiways at large airports 
can be obtained from Line Material 
Co., Airport Lighting division. East 
Stroudsburg, Pa. . . . Technical report 
containing comprehensive data on new 
technical developments on fluid flow- 
rate testing for the aviation industry can 
be obtained from Fisher & Porter Co., 
3780 Country Line Road, Hatboro, Pa. 
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LETTERS 


Suppressed Antennas 

As a member of a group which has been 
active!)' engaged in research and develop- 
ment work on suppressed (or flush-mounted) 
aircraft antennas for some time, I was 
pleased to see the publicity given this im- 
portant field in the Jan. 1 issue of Avia- 
tion Week ("Problems of Submerged An- 
tennas," pp. 26-27). I am writing to take 
issue with two statements in an otherwise 
excellent article. 

The statement is made that “for all their 
drag, antennas work best when they are 
hung outside (the airframe)." This is not, 
in general, true. As an example of consid- 
erable practical importance, the tail-cap HF 
antenna demonstrated by the Communica- 
tion and Navigation Laboratory at Wright 
Field in an actual installation on a C-54 
is roughly twice as efficient from the point 
of view of electrical power transfer alone, 
as the fixed-wire HF antenna normally in- 
stalled on this aircraft. 

A relatively simple suppressed LF antenna 
on this same aircraft has been shown by 
our tests to provide electrical performance 
at least as good as that of a 300-foot trailing 
wire. Suppressed antenna designs for VHF 
and UHF consistently equal or exceed the 
electrical performance of their externally 
mounted predecessors. 

Later in this same paper it is stated that 
“a suppressed (antenna) designed for one 
type or aircraft can rarely be used for any 
other type of aircraft.” This may be true in 
certain instances, if the statement is prop- 
erly qualified, but it is not valid as a gen- 
eral comment. Since suppressed antennas, 
by their very nature, are more intimately re- 
lated to the airframe structure than are the 
corresponding external antennas, their me- 
chanical design must be suited to the air- 
frame on which they are to be employed. 
However, to imply that adaptation to a new 
airframe is essentially a "cut-and-try" proce- 
dure is to overestimate the design problems 
involved and to underestimate the accom- 
plishments made in this field in recent 

It is discouraging to note that no U. S. 
civil aircraft in present production incorpo- 
rates suppressed antennas for more than a 
small fraction of the radio equipments car- 
ried. The British, on the other hand, have 
completely equipped the two airliners men- 
tioned in the article, and the Canadians have 
demonstrated a similar accomplishment in 
the Avro Jetliner. 

J. V. N. Gbanceh, Supervisor 
Aircraft Radiation Systems Laboratory 
Stanford Research Institute 
Stanford, Calif. 

Flying Autos 

The story about the Fulton Airphibian in 
Aviation Week Jan. 15 regard to certifi- 
cation of "flying automobiles” prompts this 
letter. I am afraid that this matter of 
certification for an automobile that flies is 
considerably more complicated than routine 
certification of a lightplane. 


This all relates to the old question of 
what is a roadablc airplane and what is a 
“flying automobile." Frankly, the line of 
distinction is arbitrary, but for lack of a 
better definition, we have been dealing on 
the basis of basic utility and mobility. 

In the case of the Aerocar, we have built 
a machine which is completely mobile as 
you point out in your story. The one fact 
that has not been put across to the public 
is the matter of utility. 

This has to do with whether the machine 
is basically an airplane or an automobile. 
This takes into consideration such things as 
highway code compliance, flexibility, basic 
engineering detail such as steering and chas- 
sis design as related to road operation tire 
wear, comfort, etc. 

As you can see, the problem is complex, 
and to put it into a simple sentence, we 
refer to whether the owner is going to use 
his machine as a routine automobile or 
whether he is going to use it more as we 
do present day lightplanes. The further 
consideration of mobility, of course, really 
has a great deal to do with the problem. 
When you tow your wings, or pile them on 
top of your car as some concepts of "flying 
autos" do, then you bring into the picture 
a lot of new problems of basic airworthiness. 

The whole thing really makes a big prob- 
lem for the CAA and, as you can see when 
the CAA starts certifying an automobile 
(not an airplane) as being airworthy, they 
are biting off a big responsibility. 

Take for instance the basic problems 
arising from one owner operating his auto- 
mobile on the ground 90 percent of the 
time and only flying 10 percent. Is his ma- 
chine airworthy after this sort of average 
use? Is the one that flies 90 percent and 
is only driven 10 percent any more or less 
airworthy? 

We have found that a lot of problems are 
tied up in these questions. It all hinges on 
the way we are in a habit of operating our 
automobiles, and also has to do with things 
like fatigue of aluminum parts under road 
conditions, etc. I am sure you know the 
problems of just rough field operations as 
contrasted with surfaced runway use for a 
standard lightplane. Multiply this by thou- 
sands of chuckholes, railroad crossings, etc., 
and then think of how long a certificated 
Cub landing gear will last before it needs 
rebushing, or now long a set of tires on a 
certificated Cessna HO will last even on an 
airport. Then you begin to appreciate the 
deficiencies of certification for such a ve- 

All this has been taken up with the CAA 
after we began to have failures of parts 
which had passed CAA static test require- 
ments. This was first noticed in our run- 
ning gear. Two years of operation have 
cracked out the fuel tank, and a dozen 
other things have shown up. The result 
of all this is that both the CAA and our- 
selves have reviewed the situation and we 
believe that more than a routine certifica- 
tion of the machine as an aircraft is going 
to be required. 

Accordingly, the CAA has suggested, and 


we agree, that a number of flying automo- 
biles will have to be out and in service use 
before anyone can say just what the require- 
ments for certification of such a machine 
might be. 

The CAA has gone a step further and 
have given us formal approval to go ahead 
and build and sell a limited number of 
Aerocars to the public for this service test 
work. The CAA will keep close contact 
with the owners to determine how the 
things are working out, and we assume some 
responsibility for replacement of faulty 

Similarly, we arc to provide inspection 
service, etc., to assure the owners of satis- 
factory service. This is much like the prob- 
lems presented when the helicopters were 
first introduced, and it was instantly ap- 
parent that an aircraft certification for a 
conventional plane was not adequate. 

Some helicopters had to get into service 
before the ATC for them could be devel- 
oped. This was hastened by military use 
of the machines and, of course, if we can 
sell some flying automobiles to the Army 
we will get through this problem quickly. 

Meanwhile, the matter of terminology 
creeps up and since we arc in such a habit 
of thinking of certification as a basic require- 
ment for an aircraft, everyone thinks of it 
as being necessary before an aircraft can be 
put into production and sold to the public. 
Mass production— yes. Limited production 

So you see, when you say that the Air- 
phibian is the first automobile to be certifi- 
cated, the statement isn’t as simple as it 
sounds. The CAA and our company agree 
that you can’t certify the Aerocar right now 
despite the fact that it has passed the re- 
quired static tests, drop tests, etc. No doubt 
it would pass the CAA flight tests, too, al- 
though we have not even attempted to get 
into that matter since the basic problem is 
one of getting use and experience in this 
new type machine first anyway. 

The result is that we arc trying to raise 
the money necessary to build ten Aerocars 
for rental to the CAA. They have asked 
us to supply the units, and they further 
propose to gain experience with them so 
that they might find out what the prob- 
lems of such a vehicle might be. So far 
we have not been able to raise the money 
requited. The Army Field Forces has shown 
some interest in flying automobiles and they 
will probably have a publicity release in this 

the 3 Aerocar back East along about Apr. 1 . 

Moulton Taylor, President 
Aerocar, Inc. 

Longview, Wash. 

Ski Fight 

The argument you had between Trans- 
ocean and Alaska Air Lines on your Let- 
ters page Jan. 29 sounds to me like a 
tempest in a ski-pot. 

Bob Halpin 

Bethany Airways, Inc. 

Bethany, Conn. 
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FIRST IN 


Helping American Aviation Lei 


Aviation's remorkable progress during the post quarter of a 
growing complexity of aircraft design, have created 
metering and landing gear — many so challenging that only the 
Products has been equal to the tosk. 

In meeting these mony problems as they arise, Bendix 
engineering talents and the most modern and comprehensive 
fact reflected in the recognition of Bendix today as the 
vital flight components. 

Engine builders and airframe manufacturers are urged to 
skill and experience solve their fuel metering and landing gear 


FUEL METERING 




BOEING STRATOFREIGHTER 


McDonnell xf-88 


CONVAIR B 36 


. . . Gears and Actuators by Foote Bros. 

When airplane design grew beyond the handcraft stage, when 
both speeds and loads went up— up— up, transmitting the vastly 
increased horsepower and controlling the complicated miracles 
of a modern air age posed serious problems for design engineers. 

From the laboratories, from the machine shops, from the heat 
treating department of Foote Bros., came many of the answers that 
enabled aircraft engineers to meet these new exacting require- 
ments. 

Today on America's leading aircraft, pictured here, you will find 
gears, actuators and power units produced by Foote Bros. They 
meet the demands of extreme precision, light weight, compactness 
and above all, the ability to stand up under loads that in many 
cases, might seem excessive. 

FOOTE BROS. GEAR AND MACHINE CORPORATION 

Dept. AVW, 4545 South Western Blvd., Chicago 9, Illinois 


McOONNEii BANSHEE 


■ . . . . ' ; 

j^MePONNELL PHANTOM 


PlASECKl HUP-t HELICOPTER 


CHANCE VOUGHT PIRATE 


CONVAIR LINER 


LOCKHEED CONSTELLATION 


BOEING STRATOCRUISER 


DOUGLAS DC-6 


